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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 300 

[FRL-3730-8] 

BIN 2050 AB73 

Hazard Ranking System 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: The Environmental Protection 
Agency (EPA) is adopting revisions to 
the Hazard Ranking System (HRS), the 
principal mechanism for placing sites on 
the National Priorities List (NPL). The 
revisions change the way EPA evaluates 
potential threats to human health and 
the environment from hazardous waste 
sites and make the HRS more accurate 
in assessing relative potential risk. 
These revisions comply vrith other 
statutory requirements in the Superfund 
Amendments and Reauthorization Act 
of 1986 (SARA). 

DATES: Effective date March 14,1991. As 
discussed in Section III H of this 
preamble, comments are invited on the 
addition of specific benchmarks in the 
air and soil exposure pathways until 
January 14,1991. 
ADDRESSES: Documents related to this 
rulemaking are available at and 
comments on the specific benchmarks in 
the air and soil exposure pathways may 
be mailed to the CERCLA Docket Office, 
OS-245. U.S. Environmental Protection 
Agency, Waterside MalL 401 M Street, 
SW, Washington, DC 20460, phone 202-
382-3046. Please send four copies of 
comments. The docket is available for 
viewing by appointment only from 9:00 
am to 4:00 pm. Monday through Friday, 
excluding Federal holidays. The docket 
number is 105NCP-HRS. 

FOR FURTHER INFORMATION CONTACT: 
Steve Caldwell or Agnes Ortiz, 
Hazardous Site Evaluation Division, 
Office of Emergency and Remedial 
Response, OS-230, U.S. Environmental 
Protection Agency, 401 M Street, SW, 
Washington, DC 20460, or the Superfund 
Hotline at 800-424-9346 (in the 
Washington, DC area, 202-382-3000). 

SUPPLEMENTARY INFORMATION: 
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L Background 

In 1980, Congress enacted the 
Comprehensive Environmental 
Response. Compensation, and Liability 
Act (CERCLA) (42 U.S.C. 9601 et seq.), 
commonly called the Superfund. in 
response to the dangers posed by 
uncontrolled releases of hazardous 
substances, contaminants, and 
poliutants. To implement section 
105(8)(A) of CERCLA and Executive 
Order 12316 (46 FR 42237, August 20, 
1981), the U.S. Environmental Protection 
Agency (EPA) revised the National Oil 
and Hazardous Substances Pollution 
Contingency Plan (NCP). 40 CFR part 
300, on July 16,1982 (47 FR 31180), with 
later revisions on September 16,1985 (50 
FR 37624), November 20,1985 (50 FR 
47912), and March 8.1990 (55 FR 8666). 
The NCP sets forth guidelines and 
procedures for responding to releases or 
potential release of hazardous 
substances, pollutants, or contaminants. 

Section 105(8)(A) of CERCLA (now 
section 105(a)(8)(A)) requires EPA to 
es::ablish: 

Criteria for determining priorities among 
releases or threatened releases [of hazardous 
substances] throughout the United States for 
the purpose of taking remedial action and. to 
the extent practicable taking into account the 
potential urgency of such action, for the 
purpose of taking removal action. Criteria 
and priorities • • • shall be based upon the 
relative risk or danger to public health or 
wflfare or the environment ' * * taking into 
account to the extent possible the population 
at risk, the hazard potential of the hazardous 
suDstances at such facihties, the potential for 
contamination of drinking water supplies, the 
potential for direct human contact, [and] the 
potential for destruction of sensitive 
ecosjistems * * '. 

To meet this requirement and help set 
priorities, EPA adopted the Hazard 
Ranking System (HRS) as appendix A to 
the NCP (47 FR 31180, July 16,1982). The 
HRS is a scoring system used to assess 
the relative threat associated with 
actual or potential releases of hazardous 

substances at sites. The HRS is the 
primary way of determining whether a 
site is to be included on the National 
Priorities List (NPL), the Agency's list of 
sites that are priorities for long-term 
evaluation and remedial response, and 
is a crucial part of the Agency's program 
to address the identification of actual 
and potential releases. (Each State can 
nominate one site to the NPL as a State 
top priority regardless of its HRS score; 
sites may also be added in response to a 
health advisory from the Agency for 
Toxic Substances and Disease Registry 
(see NCP. 40 CFR 300.425(c)(3)).) Under 
the original HRS. a score was 
determined for a site by evaluating three 
migration pathways—ground water, 
surface water, and air. Direct contact 
and fire and explosion threats were also 
evaluated to determine the need for 
emergency actions, but did not enter 
into the decision on whether to place a 
site on the NPL 

In 1986, Congress enacted the 
Superfund Amendments and 
Reauthorization Act of 1986 (SARA) 
(Pub. L 99-499), which added section 
105(c)(1) to CERCLA, requiring EPA to 
amend the HRS to assure "to die 
maximum extent feasible, that the 
hazard ranking system accurately 
assesses the relative degree of risk to 
htiman health and the environment 
posed by sites and facilities subject to 
review." Congress, in its Conference 
Report on SARA, stated the substantive 
standard against which HRS revisions 
could be assessed: 

This standard is to be applied within the 
context of the purpose for the National 
Priorities List; i.e., identifying for the States 
and the pubhc those facilities and sites which 
appear to warrant remedial actions. * ' * 
This standard does not, however, require the 
Hazard Ranking System to be equivalent to 
detailed risk assessments, quantitative or 
quahtative, such as might be performed as 
part of remedial actions. The standard 
requires the Hazard Ranking System to rank 
sites as accurately as the Agency believes is 
feasible using informaUon from preliminary 
assessments and site inspections * * * 
Meeting this standard does not require long-
term monitoring or an accurate determination 
of the hill nature and extent of contamination 
at sites or the projected levels of exposure 
such as might be done during remedial 
investigations and feasibility studies. This 
provision is intended to ensure that the 
Hazard Ranking System performs with a 
degree of accuracy appropriate to its role in 
expeditiously identifying candidates for 
response actions. [H.R. Rep. No. 962, 99th 
Cong., 2nd Sess. at 199-200 |1986]) 

Section 105(c)(2) further specifies that 
the HRS appropriately assess the human 
health risks associated with actual or 
potential contamination of surface 
waters used for recreation or drinking 
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water a.-̂ d that this assessment should 
take ir.to account the potential migration 
of any hcizardous substance through 
surface v^fater to doivnstream sources of 
drinkmg water. 

SARA added two criteria for 
evaluating sites under section 
105(a)(8)[A): Actual or potential 
contamination of thu ambient air and 
threats tlirough the human food chain.- In 
addition, CERCLA section 118, added by 
S.^JIA, n>quires EPA to give a high 
priority to facilities where the release of 
hazardous substances has resulted in 
the c.osi:ig of drinking water wells or 
has contaminated a principal drinking 
water supply. Finally, CERCLA section 
125, addi>d by SAR/\., requires revisions 
to the HRS to address facUities that 
contain substantial volumes of wastes 
specified in section 3001(b)(3)(A)(i) of 
the Solid Waste Disposal Act, 
commonly referred to as the Resource 
Consen'ation and Recovery Act 
(RCRA). These wastes include fly ash 
wastes, bottom ash wastes, slag wastes, 
and flue gas emission control wastes 
generated primarily from the 
combustion of coal ar other fossil fuels. 
Specifically, sectior 125 requL-es EPA to 
revise the HRS to aissure the appropriate 
consideration of each of the following 
site-specific charac'eristics of such 
facilities: 

• Tne quantity, toxicity, and 
concentrations of h;iza:dous 
constituents that ars present in such 
waste and a compa-ison with other 
w,astes: 

• The extent of. find potential for, 
release of such haziirdous constituents 
into the environment; and 

• The degree of risk to human health 
and Lhe environment posed by such 
constituents. 

EFA published an advance notice of 
p-oposed rulemaking (.AN'PRM) on April 
9, 1937 (52 FR 11513), announcing its 
intention to revise the HRS and 
requesting comments on a number of 
issues. After a comprehensive review of 
the nng nal HRS, iricluding 
conside'-ation cf al'emative models and 
"cience .'\dviscry Eioard review, EPA 
pubii3hi;d a notice of proposed 
rulsTT.aking (NPRM) for HRS revisions 
on D^icembcr 23, It'Sfl (53 FR 51962). The 
NPPA1 contains a c stalled preamble, 
which should be ccmsulted for a more 
extensive discussion of CERCLV SARA, 
the HRS. and the proposed changes to 
the HRS. 

Today. EPA is publishing the revised 
HRS. which will supersede the HRS 
previously in effec; as appendix A to the 
NCP. CERCLA seciion 105(c)(1) states 
that the revised HRS shall be applied to 
any site newly listed on the .\'PL after its 
effective date: as specified in section 

105(c)(3), sites scored with the original 
HRS prior to that effective date need not 
be reevaluated. 

The HRS is a scoring system based on 
factors grouped into three factor 
categories. The factor categories are 
multiplied and then normalized to l t » 
points to obtain a pathway score (e.g.. 
the ground water migration pathway 
score). The final HRS score is obtained 
by combinij]g the pathway scores using 
a root-mean-square method. The 
proposed HRS revised every factor to 
some extent. A few factors were 
replaced, and several new factors were 
added. The major proposed changes 
included: 

(1) Consideration of potential as well 
as actual releases to air 

(2) Addition of mobihty factors; 
(3) Addition of dilution and distance 

weightings for the water migration 
pathways and modification of distance 
weighting in the air migration pathway; 

(4) Revisions to the toxicity factor, 
(5) Additions to the list of covered 

sensitive environments; 
(6) Addition of human food chain and 

recreation threats to the surface water 
migration pathway; 

(7) Revision of the hazardous waste 
quantity factor to allow a tiered 
approach; 

(8) Addition of health-based 
benchmarks for evaluating population 
factors and ecological-based 
benchmarks for evaluating sensitive 
environmentsi-

(9) Addition of factors for evaluating 
the maximally exposed individual: and 

(10) Inclusion of a new onsite 
exposure pathway. 

EPA conducted a field test of the 
proposed HRS to assess the feasibility 
of implementing the proposed HRS 
factors, to determine resources required 
for specific tasks, to assess the 
availability of information needed for 
evaluation of sites, and to identify 
difficulties with the use of the proposed 
revisions. To meet the objectives, site 
inspections were performed at 29 sites 
nationwide. The sites were selected 
either because work was already 
planned at the site or because the sites 
had specific features EPA wanted to test 
using the proposed revisions to the HRS. 
The major results of the field test were 
summarized on September 14,1989 (54 
FR 37949), when the field test report was 
made available for public review and 
comment. 

II. Overview of the Final Rule 

The rule being promulgated today 
incorporates substantial changes to 
revisions proposed in December 1986. 
F.FA has changed the rule for three 
reasons: | i) To respond to the general 

coiiunetit submitted by many 
commenters that the factor categories 
and patliways need to be consistent 
with easii othen {2} to respond to 
specific recommendations made by 
commerilers; and (3) to respond to 
problems identified during the field test 
and discussed in the field test report. 
Major changes affecting multiple 
pathways include: 

• Miitiplicationof hazardous waste 
quantitj' factor, toxicity, and other 
waste characteristics factors; 

• Uncapping of population factors 
(i.e., no limit is placed on maximum 
value); 

• Revised criteria for establishing an 
observed release: 

• Capping of potential to release at a 
value less than observed release; 

• Revision of the toxicity evaluation 
to select carcinogenic and non-cancer 
chronic values in preference to acute 
toxicity values; 

• Elimination of Level III 
concentrations and extension of 
weighting based on levels of exposure to 
nearest individual (well/intake: formerly 
maximally exposed individual) factors; 

• Modification of the weights 
assigned to Level I and Level II 
conceniTations; 

• Revisions to the benchmarks used 
and methods for determining 
exceedance of benchmarks; 

• Use of ranges to assign values for 
potentially exposed populations; 

• Inclusion of factors assessing 
exposures of the nearest individual in 
all pathways; 

• Revisions to distance and dilution 
weights-in ail pathways except ground 
water migration; 

• Replacement of the use factors with 
less heavily weighted resources factors; 

• Evaluation of wetlands based on 
size or surface water frontage; and 

• Spticific instructions for the 
evaluation of radionuclides at 
radioactive waste sites and sites with 
radioactive and other hazardous 
substances wastes. 

The major changes in the ground 
water rnigratfon pathway include: 

• Replacement of depth to aquifer/ 
hydraulic conductivity and sorptive 
capacity factors with travel time and 
depth to aquifer factors; and 

• Revision of the mobility factor, 
including consideration of distribution 
coeffic.ents. 

In the surface water migration 
pathways, the major changes include: 

• Elimination of the separate 
recreational use threat; 

• Addition of a ground water to 
surface water component: 

file://'/dviscry


51534 Federal Register / Vol. 55. No. 241. / Friday, December 14. 1990 / Rules and RegiJations 

• Incorporation of bioaccumulation 
into the waste characteristics factor 
category rather than the targets factor 
category for the human food chain 
threat; 

• Revision to allow use of additional 
tissue samples in establishing Level I 
concentrations for the human food chain 
threat; and 

• Addition of ecosystem 
bioaccumulation potential factor for 
sensitive environments. 

The major changes in the soil 
exposure pathway (formerly the onsite 
exposure pathway) include: 

• Elimination of separate 
consideration of the high risk, 
population; 

• Inclusion of hazardous waste 
quantity in the waste characteristics 
factor category; 

• Consideration of workers in the 
resident threat's targets factor category; 
and 

• Revisions to scoring of terrestrial 
sensitive environments. 

The major changes in the air 
migration pathway include: 

• Separate evaluation of gas and 
particulate potential to release; and 

• Consideration of actual 
contamination in evaluating sensitive 
environments. 

Figures 1 to 4 show the differences 
between the pathways in the original 
HRS and in the final rule. 
BILLWKS CODE iSeO-SO-M 
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Figure 1 

CJround Water Migration Pathway 
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Figure 2 M 

Surface Water Migration Pathway 
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Figure 2 

Surface Water Migration Pathway (continued) 
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Figure 3 

Soil Exposure Pathway ̂  

FINAL HRS 

Likelitaood of Exposnre 

Obsaved Contamination 

X 

Resident Population Threat 

Waste Characteristics 

Toxicity 
Hazardous Waste Quantity 

X Targets 

Resident Individual 
Resident Population 
Workers 
Resources 
Terrestrial Sensitive 

Environments 

Nearby Population Threat 

Likelihood of Exposure X Waste Characteristics X Targets 

Attractiveness/Accessibility 
Area of Contamination 

Toxicity 
Hazardous Waste Quantity 

Population Within 1 Mile 
Nearby Individual 

New pathway. 



Federal Register / Vol. 55, No. 241 / Friday. December 14,1990 / Rules and Regulations 51539 

OmCINAL HRS 

Figure 4 

Air Migration Pathway 
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Section III of this preamble 
summarizes and responds to major 
issues raised by commenters. These 
issues are organized so that issues that 
affect multiple pathways are covered 
first, followed by discussions of 
individual pathway issues. Section IV 
provides a section-by-section discussion 
of the final rule. All substantive changes 
not discussed in section III are identified 
in section IV. Because the rule has been 
substantially rewritten to clarify the 
requirements, editorial changes are not 
generally noted. 

in . Discussion of Comments 

About 100 groups and individuals 
submitted comments on the ANPRM and 
NPRM, Nineteen of these also submitted 
comments on the field test report two 
other groups submitted comments only 
on the field test report. The commenters 
included more than 20 State agencies, 
several Federal agencies, companies, 
trade as.sociations, Indian tribes, 
environmental groups, technical 
consultants, and individuals. This 
section sununarizes and responds to the 
major issues raised by commenters. A 
description of the comments and EPA's 
response to each issue raised in the 
comments are available in Responses to 
Comments on Revisions to the Hazard 
Ranking System (HRS) in the EPA 
CERCLA docket (see ADDRESSES section 
above). 

A. Simplification 

In response to SARA, EPA proposed 
revisions to the HRS so that, to the 
maximum extent feasible, it acctirately 
assesses the relative risks posed by 
hazardous waste sites to human health 
and the environment. Consequently, the 
proposed rule required more data than 
did the original HRS. 

A number of commenters stated that 
the data collection requirements of the 
proposed rule were excessive given its 
purpose as a screening tool. These 
commenters expressed concern that the 
data requirements were too extensive 
for a screening process: specifically, that 
the data requirements would lengthen 
the time needed to score sites vdth the 
HRS, increase the cost of Lsting sites, 
and, therefore, limit the money available 
for remedial actions. Most 
commenters—even those who 
considered that the revisions increased 
the accuracy of the model—stated that 
the resources required to evaluate sites 
under the proposed HRS were 
excessive. 

One commenter suggested the 
proposed HRS would be so expensive to 
implement that EPA would need to 
develop a new screening tool to 
determine whether a site should undergo 

an HRS evaluation. Another commenter 
sugg:ested that because of the 
complexity of the proposed revisions, 
preliminary scoring of a site during the 
site assessment process would be 
impractical because sites would 
advance too far in the site assessment 
process before they were determined 
not to be NPL candidates. Several 
commenters stated that, with the 
additional requirements, the proposed 
HRS is more of a quantitative risk-
assessment tool than the screening tool 
it is supposed to be. Another suggested 
that the increased accuracy of the 
proposed rule over the original HRS is of 
marginal value relative to the amount of 
time and money involved, and that the 
HRS is no longer a quick and 
inexpensive method of assessing 
relative risks associated with sites. 

Several commenters expressed 
concern that the increased data 
requirements of the proposed HRS 
woiJd affect the schedule of the entire 
site assessment process. They suggested 
thai these requirements would create a 
backlog of sites to be evaluated, slow 
the process of listing sites, and delay 
cleanup. Some noted that this would be 
contran,' to the goal of identifying and 
evaluating sites expeditiously. 

In response, the Agency believes the 
requirements of the final rule are within 
the scope of the site assessment process 
and that a new screening tool to 
determine whether a site should undergo 
an HRS evaluation will not be needed. 
To assist in screening sites, the site 
assessment process is divided into two 
stages: 

• A preliminary assessment (PA), 
which focuses on a visual inspection, 
collection of available local. State, and 
Federal permitting data, site-specific 
information (e.g., topography, 
population), and historical industrial 
activity; and 

• A site inspection (SI), where PA 
data are augmented by additional data 
collection, including sampling of 
appropriate environmental media and 
wastes, to determine the likelihood of a 
site receiving a high enough HRS score 
to be considered for the NPL 

The field test identified a best 
estimate of the average and range of 
costs incurred to support the data 
requirements of the proposed HRS. 
These cost estimates represented the 
entire site assessment process from PA 
to SI, and comprehensive evaluations 
for all pathways at most sites. As such, 
the Agency believes these cost 
estimates overstate the costs associated 
with site assessments occurring on the 
greater universe of CERCLA sites. The 
anrount of data collected during an SI 
varies from site to site depending on the 

complexity of the site and the number of 
enviroiunental media believed to be 
contaminated. Some Sis may be limited 
in scope if data are easy to obtain, while 
others require more substantial resource 
commitments. The most important 
factors in determining costliness of an SI 
are (1) the presence or absence of 
ground water monitoring wells in 
situations where ground water is 
affected, and (2) the number of affected 
media, which determines the number of 
samples taken and analyzed. The 
Agency believes the greater universe of 
CERCLA sites will not require the more 
substantial resource commitments. 

Finally, EPA does not agree that the 
requirements of the final rule will delay 
the listing of sites. The site assessment 
process screens sites at each stage, 
thereby limiting the number of sites that 
require evaluation for scoring. The 
Agency believes that it will be possible 
to score sites expeditiously v«th the 
revised HRS. 

The Agency believes the additional 
data requirements of the final rule will 
make it more accurately reflect the 
relative risks posed by sites, but also 
that the HRS should be as simple as 
possible to make it easier to implement 
and to retain its usefulness as a 
screening device. This approach 
responds to the majority of commenters 
who recommended that EPA simplify 
the proposed HRS to make it easier and 
less expensive to implement. In 
response to these comments, the rule 
adopted today includes a number of 
changes from the proposed rule that 
simpUfy the HRS. These simplifying 
changes were based largely on EPA's 
field test of the proposed rule, 
sensitivity studies, and issue analyses 
undertaken by EPA in response to 
comments. 

• In the surface water migration 
pathway, the proposed recreation threat 
has been eliminated as a separate 
threat. Instead of requiring a separate 
set of detailed calculations and data, the 
final rule accounts for recreational use 
exposures through resources factors, 
where points may be added for 
recreation use. 

• In the ground water migration 
pathway, the proposed potential to 
release has been simplified by dropping 
"sorptive capacity," by revising "depth 
to aquifer" and making it a separate 
factor, and by eliminating the 
.•equirement to consider all geological 
layers between the hazardous substance 
and the aquifer in evaluating travel time 
to the aquifer. The "travel time" factor 
(the depth'to aquifer/hydraulic 
conductivity factor in the proposed rule) 
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is now based on the Iayer(.s) with the 
lowest hydraulic conductivity. 

• In the three migration pathways 
(i.e., gnaund water surface water, and 
air), the use factors in the proposed 
rule—"land use" in the air migration 
pathway, "drinking water use" and 
"other water use" in the ground water 
migration pathwaj', and "drinking water 
use " and "other water use" in the 
surface water migration pathway—have 
been replaced by "resources" factors. 
The "fiishery use" factor has been 
dropped from the surface water 
migration pathwaj . A resources factor 
has been added to the soil exposure 
pathway. 

• In \he soil exposure pathway, the 
require:7ient that cliiWren under seven 
'oe counted as a separate population has 
been dropped. The "accessibility/ 
frequency of use" factor has been 
replaced by a simpler "attractiveness/ 
accessibility" factor. 

• In ibe surface water migration 
pathway, the "runoff curve number," 
which required determining the 
predominctnt land use within the 
drainage area, has been replaced by a 
simpler factor, "soil group," which only 
requires classifying the predominant soil 
group in the drainage area into one of 
four categories. 

• In the air migration pathway, the 
maps uaed to assign values of 
particulate migration potential (formerly 
particulate mobility under potential to 
release; have been simplified. 

• In fill pathways, potentially exposed 
populations are assiigned values based 
on ranges rather than exact counts. 
reducing documentation requirements. 

• In the surface water and ground 
water migration pathways. Level III 
benchmarks have l>een dropped. 

• la all pathways, hazardous waste 
quantity values are based on ranges, 
which vAll reduce documentation 
requirements. The methodology' and 
explanc tion for evc.luating the 
hazardci'js Waste qjantity factor have 
been s:mpliried. 

• Containment tables have been 
simpliiied in the air, g:^and water, and 
surfact; water migration pathways. 

A number of the simplifications, such 
as thi; changes to the travel time and 
hazardous waste qjantity factors, better 
reflecrt the uncertainty of the underlying 
site data and, therefore, do not generally 
affec: the accuracy of the HRS. In 
addtion, EPA note; that some revisions 
that may appear to make the HRS more 
comple;c actually niake it more flexible. 
For example, the hierarchy for 
determining hazarcous waste quantity 
allo/.s using data en the quantity of 
hazardcms constituents if they are 
available or can be determined; 

additionally, data on the quantity of 
hazardous wastestreams, source 
volume, and source area can be used, 
depending on the completeness of data 
within the hierarchy, "rhe hierarchy 
allows a site to be scored at the most 
precise level for which data are 
reasonably available, but does not 
require extensive data collection where 
available data are less precise. 

In response to comments on the 
complexity of the rule langtiage. the 
presentation of the HRS has been 
reorganized and clarified. Factors that 
are evaluated in more than one pathway 
are explained in a separate section of 
the final ruie (§ 2) to eliminate the 
repetition of instructions. The proposed 
HRS included descriptive background 
material that, while useful, made the 
HRS difficult to read. Much of this 
descriptive material has been removed 
from the rule. 

B. HRS Structure Issues 

Although the proposed rule retained 
the basic structure of the original HRS. a 
number of commenters felt that the HRS 
should provide results consistent with 
the results of a quantitative risk 
assessment Several commenters 
identified this issue explicitly, while 
others identified specific aspects of the 
proposed rule that they believed to be 
inconsistent with basic risk assessment 
principles. The commenters maintained 
that if the HRS is to reflect relative risks 
to the extent feasible, as required by the 
statute, its structure should be modified 
to better reflect the methods employed 
in quantitative risk assessments. 
Commenters stressed the need for EPA 
to follow the advice of the EPA Science 
Advisory Board {SAB] as expressed in 
the SAB review of the HRS: 

Revisions to the HRS should begin with the 
development of a chnin of logic, without 
regard for the ease or diffyculty of collecting 
data, that would lead to a risk assessment for 
each site. This framework, but not the 
underlying logic, would t>e simplifted to 
account for the very real djffxulties of data 
collecuon. 

This chair of logic * * * should ieaJ to a 
situation in which ar. increased score reflects 
an increased risk presented by a site: 

In response to the stmctural issues 
raised by commenters and to the 
statutory mandate to reflect relative risk 
to the extent feasible, EPA made a 
number of changes to the final rule. 
These structural changes aflect how 
various factors are scored and bow 
scores are combined, but do not involve 
changes in the types or amoimt of data 
required to score a site with the HRS. 
The Agency stresses that the lunited 
data generated at the SI stage are 
designed to support site screening, and 

are not intended to provide support for a 
quantitative risk assessment. 

General structural changes. While the 
final rjle retains the basic structtire of 
the proposed rule in that three factor 
categories (Likelihood of release, waste 
characteristics, and targets) continue to 
be mu'itiplied together to obtain pathway 
scores, the structure has been changed 
in certain respects to make the 
underlying logic of the HRS more 
consistent with risk assessment 
principles. 

The key structural changes to the 
waste characteristics factor category 
were to make use of consistent scales 
and to multiply the hazardous waste 
quantity and toxicity (or, depending on 
the pa):hway and threat, toxicity/ 
mobility, toxicity/persistence, or 
toxicity/persisience/bioaccum Illation) 
factors,. Within the waste characteristics 
factor category, factors have been 
modified so they are on linear scales. 
These modifications make the functional 
relationships between Lhe HRS factors 
more consistent with the toxicity and 
exposure parameters evaluated in risk 
assessments. 

Where possible, the final rule assigns 
sinnilai maximum point values to factor 
categories across pathways. The 
likelihood of release (likelihood of 
exposure) factor category is assigned a 
maximum value of 550; the waste 
characteristics factor category is 
assigned a maximum value of 100 
(except for the human food chain and 
environmental threats of the siu-face 
water migration pathway); the targets 
factor i::ategory is not assigned a 
maximum. EPA determined that in 
general targets should be a key 
determinant of site threat because the 
data 0:1 which the targets factors are 
based are relatively more reliable than 
most oihcr data available at the SI 
stage. 

Likelihood of release. Except in the 
air migration pathway, the proposed rule 
assigned the same maximum value to 
observ'^d release and potential to 
release. In the final rule, an observed 
release is assigned a value of 550 points 
and potential to release has a maximum 
value of 500 in all pathways. This 
relative weighting of values reflects the 
greater confidence (the association of 
risks with targets] when reporting an 
observed release as opposed to a 
potential release. As a result of this 
change in point values at the factor 
category level, as well as the new 
maximums for most pathways, the 
values assigned to individual potential 
to release factors have been adjusted. 

Waste characteristics. The proposed 
rule assigned a maximum point value to 
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hazardous substance quantities of 1,000 
pounds. Because some sites have 
hazardous substance quantities far in 
excess of that amount and because it is 
reasonable to assume that these sites 
present some additional risk, all else 
being equal, the final rule elevates the 
maximum value to quantities in excess 
of 1,000,000 pounds. Even when 
hazardous waste quantity is 
documented with precision, EPA 
concluded that there are diminishing 
returns in considering quantities above 
this amount. 

Although the HRS does not employ 
the same type and quality of information 
that would be used to support a risk 

" assessment (e.g., potmds of waste and 
mobility are combined in the ground 
water pathway as a surrogate for long-
term magnitude of releases), as waste 
characteristics values rise, 
contamination resulting from conditions 
at the sites in general should be worse. 
As a resuJt of using linear scales and 
incorporation of a multiplicative 
relationship between hazardous waste 
quantity, toxicity, and other waste 
characteristics factors, the influence of 
the waste characteristics factor category 
could be disproportionately Jarge 
relative to the likelihood of release and 
targets factor categories in determining 
overall pathway scores. Therefore, EPA 
is limiting—through use of a scale 
transformation—the values assigned to 
the waste characteristics factor 
category, shovm in Table 2-7 of the final 
HRS, to limit the effect of waste 
characteristics on the pathway scores. 

While the waste characteristics factor 
values are limited to values of 0 to 100 in 
most cases, the waste characteristics 
factor category may reach values of up 
to 1,000 for both the human food chain 
and environmental threats in the surface 
water migration pathway. These 
exceptions have been made to 
accommodate the bioaccumulation 
factor (or ecosystem bioaccumulation 
factor), applied in these threats but not 
in other pathways or threats, which can 
add up to four orders of magnitude to 
the waste characteristics factor values 
before reduction to the scale values of 0 
to 1,000. 

Targets. The final rule includes two 
major structural changes to the targets 
factor category. Population factor values 
are not capped as they were in the 
proposed rule. This change allows a site 
with a large population but a low waste 
characteristics value to receive scores 
similar to a site with a smaller 
population but larger waste 
characteristics value (as would be done 
in a risk assessment). A second change 
in the targets factors involves the 

nearest individual (or intake or well) 
factors (i.e., the maximally exposed 
individual factors in the proposed rule). 
These factors are now assigned values 
based on exposure to Level I and Level 
II contamination (50 and 45 points, 
respectively). Potentially exposed 
nearest individuals are assigned a 
maximum of 20 points in all pathways. 
EPA changed the assigned values for 
these factors to give more relative 
weigJit to individuals that are exposed 
to documented contamination, 

C. Hazardous Waste Quantity 

In the NPRM. EPA proposed to change 
the hazardous waste quantity factor to 
allovr the use of four levels of data 
depending on what data are available 
and how complete they are. Hazardous 
waste quantity for a source could be 
based on (a) hazardous constituent 
quantity, (b) the total quantity of 
hazardous wastes in the source, (c) the 
volume of the source, or (d) the area of 
the source. Each source at the site would 
be evaluated separately, based on data 
available for the source, 

EPA received numerous comments 
relating to changes in the hazardous 
waste quantity factor. Several 
coimnenters agreed that allowing use of 
waste constituent data, when available, 
was an improvement over the original 
HRS. Several also supported the tiered 
approach to scoring hazardous waste 
quantity when constituent data were 
incomplete or unavailable. 

Two commenters stated that the 
emphasis on hazardous constituent data 
will require more extensive and 
expensive site investigations. These 
commenters have misunderstood the 
revisions. The rule does not require the 
scorer to determine hazardous 
constituent quantities in all instances, 
but simply encourages use of those data 
when they are available. This approach 
allows a scorer the flexibility to use 
different types of available data for 
scoring hazardous waste quantitj'. At a 
minimum, the scorer need only 
determine the area of a source (or the 
area of observed contamination), which 
is routinely done in site inspections. 
Where better data are available, they 
may be used in scoring the factor. This 
approach is in keeping with the intent of 
Congress that the HRS should act as a 
screening tool for identifying sites 
warranting further investigation. 

Several commenters stated that the 
methodology for determining hazardous 
wa5,te quantity was too complex and 
timu consuming, and that its 
administrative costs outweighed its 
benefits. Others found the proposed rule 
instructions and tables confusing and 
hard to follow. 

EPA strongly disagrees with the claim 
that the costs of the revised approach to 
scoring waste quantity outweigh its 
benefits. The amount of hazardous 
substances present at a site is an 
important indicator of the potential 
threat the site poses. At the same time, 
EPA recognizes that cost is an important 
consideration. In revising the hazardous 
waste quantity factor, however, the 
Agency believes it has established an 
appropriate balance between time and 
cost required for scoring this factor and 
the degree of accuracy needed to 
evaluate the relative risk of the site 
properly. 

In response to comments, EPA has 
modified the hazardous waste quantity 
scoring methodology to make it easier to 
understand and to use. The changes 
include elimination of proposed nde 
Table 2-13, Hazardous Waste Quantity 
Factor Evaluation Methodology and 
Worksheet, In addition, the scale for the 
hazardous waste quantity factor has 
been divided into ranges that span two 
orders of magnitude (lOOx) to reflect the 
uncertainty inherent in estimates of 
hazardous waste quantities at typical 
sites. The practical effect of this scale 
change is to reduce the data collection 
and docimientation requirements. See 
S § 2.4.2-2.4.2.2. The final rule also 
clarifies the treatment of wastes 
classified as hazardous under RCRA. 
Under CERCLA. any RCRA hazardous 
waste stream is considered a hazardous 
substance. If this definition were strictly 
applied in evaluating hazardous waste 
quantity of RCRA hazardous 
wastestreams. hazardous constituent 
quantity and hazardous wastestream 
quantity would be the same because the 
entire wastestream would be considered 
a hazardous substance. The final rule 
makes clear that only the constituents in 
a RCRA wastestream that are CERCLA 
hazardous substances should be 
evaluated for determining hazardous 
constituent quantity;.for the other three 
tiers, however, the entire RCRA 
wastestream is considered as is any 
other wastestream. 

As discussed in section III Q, EPA will 
consider removal actions when 
calculating waste quantities. EPA 
believes consideration of removal 
actions is likely to increase incentives 
for rapid actions. If there has been a 
removal at a site, and the hazardous 
constituent quantity for all sources and 
associated releases is adequately 
determined, the hazardous waste 
quantity factor value wW be based only 
on the amount remaining after the 
removal. This will result in lowering 
some hazardous waste quantity factor 
values. 
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W^eie an adequate determination of 
the hazardous constituent quantity 
remaining after the removal cannot be 
made, EPA has est.jblished minimxmi 
hazardous waste quantity factor values 
in ordei' to ensure that the HRS score 
reflects any continuing risks at the sites. 
In this case, the assigned hazardous 
waste quantity fac':or value will be the 
current hazardous waste quantity factor 
value (as derived in Table 2-6), or the 
minimum value, whichever is greater. 

The proposed rule assigned a 
minimum hazardov;s waste quantity 
factor value of 10 virhen data on 
hazardous constituent quantity was not 
compIe:e. In the fir.al rule, for migration 
pathways (i.e., not the soil exposure 
pathway), if the hazardous constituent 
quantit;,r is not adequately determined, 
and if any target is subject to Level 1 or 
U contamination, tlie minimum 
hazardous waste quantity factor value 
will be 100. 

If the hazardous constituent quantity 
for all sources is not adequately 
determined, and none of the targets are 
subject to Level I or n contamination, 
the minimum factor value assigned for 
hazardous waste quantity depends on 
whether there has been a removal 
action, and what tlie hazardous waste 
quantit;/ factor value woidd have been 
without consideration of the removal 
action. If there has not been a removal 
action, the minimum hazardous waste 
quantity factor valje will be 10. If there 
has been a removal action and if a 
factor value of 100 or greater would 
have been assigneii without 
cons.dcTation of the removal action, a 
minimum hazardous waste quantity 
factor value of 100 will be assigned. If 
the hazardous waste quantity factor 
value v^as less tha i 100 prior to 
consideration of the removal action, a 
minimtm hazardous waste quantity 
factor value of 10 ivill be assigned. This 
will ensure that thi; Agency provides an 
incentive for removal actions and that in 
no case will consideration of removal 
actions result in an increased hazardous 
was:e quantity factor value score. 

D. Toxicity 

TTie proposed HRS substantially 
changed the basis for evaluating 
toxicity;. The major change was that 
hazardous substance toxicity would be 
based on carcinogenicity, chronic non-
cancer toxicity, and acute toxicity. For 
each migration pa Jiway and each 
surface water threat except human food 
chain find recreation, toxicity was 
combined with mcbility or persistence 
factors to select the hazardous 
substa::ice with the highest combined 
value for toxicity and the applicable 
mobiliiy or persistence factor. For the 

hiunan food chain threat, only 
substances with the highest 
bioacomiulation values were evaluated 
for toxicity/persistence. For the 
recreation threat, only substances with 
the highest dose adjusting factor valaes 
were evaluated for toxicity/persistence. 
In addition, ecosystem toxicity rather 
than human toxicity was evaluated for 
the environmental threat of the surface 
water migration pathway. 

Several commenters expressed 
concern about or opposition to using the 
single most hazardous substance at a 
site to score toxicity, stating that the 
approach seems overly conservative 
and unlikely to distinguish sites on the 
basis of hazard. Some commenters 
suggested that EPA allow flexibility in 
weighting the toxicity values of midtiple 
substances either by concentration, 
waste quantity, or proportion 
information, whenever such information 
is available. One commenter stiggested 
basing toxicity on a fixed percentage of 
the hazardous substances known to be 
present at a site. 

The Agency agrees that, for pturposes 
of accurately assessing the risk to 
himian health and the environment 
posed by a site, it would be preferable 
to evaluate the overall toxicity by 
considering all hazardous substances 
present, based on some tjrpe of dose- (or 
concentration-) weighted toxicity 
approach. EI'A believes, however, that 
this approach is not feasible because the 
data requirements would be excessive. 
Such an approach would be feasible 
only when relative exposure levels of 
multiple substances are known or can 
reasonably be estimated: however, these 
data can be obtained only by conducting 
a comprehensive risk assessment. 
Extensive concentration data would be 
required to be confident that 
comparable concentrations are being 
used for the various substances, and 
that the multi-substance toxicity of the 
contaminants is not in fact, being 
underestimated. Use of inadequate data 
could result in underestimating or 
overestimating the toxicity of 
substances in a pathway. 

EIPA considered a number of 
alternatives to the use of a single 
hazardous substance to score toxicity 
(mobility/persistence) and tested some 
of these on several real and hypothetical 
sites. The analyses included 
comparisons between the single most 
toxic substance and the average toxicity 
value for all substances, the average 
toxicity value for the 10 most toxic 
substances, and the concentration-
weighted average value of all 
substances. These alternatives were 
also tested using toxicity/mobility 

values. The results of these analyses 
showed that using a single substance 
approach usually resulted in an assigned 
value (either toxicity or toxicity/ 
mobility) that was within one inter/al in 
the scale of values of the alternatives 
tested; for example, the single substance 
approcich would assign a value of 1,000 
for toxicity whereas averaging the 
toxicities would assign a value of 1,000 
or 100. the next lower scale value. (The 
final nile uses linear scales to assign 
values for toxicity, mobility, and 
persistence. The scales for toxicity now 
range :Eroro 0 to 10.000 rather than 0 to 5; 
consequently, the default value for 
toxicity is now 100 rather than 3.) The 
Agency recognizes the uncertainty in the 
use of the single substance approach, 
but concludes that it is a reasonable 
approach for a screening model, 
especially given the general 
tmavailability of information to support 
alternatives. In making this judgment, 
the Agency notes that the single 
substance approach to evaluating the 
toxicity factor was not identified in 
SARA as a portion of the HRS requiring 
further examination, even though it had 
been used in the original HRS and EIPA 
had received criticism similar to the 
above comments prior to the enactment 
of SARA. 

Several commenters suggested that 
additive, synergistic, or antagonistic 
effects; among substances be considered 
in scoiing toxicity when several 
substances are found at a site. In 
particular, one commenter suggested 
increasing the scores for sites with a 
large number of hazardous substances 
to account for additive or synergistic 
effects;. 

As rioted in EPA's 1988 Technical 
Support Document for the Proposed 
Revisions to the J iazard Ranking 
System, quantitative consideration of 
synerj;istic/antagonistic effects between 
hazardous substances is generally not 
possible even in Rl/FS risk assessments 
because appropriate data are lacking for 
most combinations of substances. 
Interactive effects have been 
documented for only a few substance 
mixtuj'es, and the Agency's risk 
assess menUguidelines for mixtures (51 
FR 34014, September 24,1986) 
emphasize that although additivity is a 
theoretically sound concept, it is best 
applied for assessing mixtures of similar 
acting components that do not interact. 
Thus, the Agency believes that 
consideration of interactive effects in 
evaluating toxicity in the HRS is not 
feasible, nor is it necessary to allow use 
of the HRS as a screening model. The 
Agency rejects the suggestion that 
scores should simply be raised for sites 
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with numerous substances because this 
approach ignores the technical 
complexities related to interactions (i.e., 
the possibility of antagonistic effects.) 

One commenter suggested that a 
waste's toxicity should be assessed in 
terms of its "degree of risk." and that 
this could be measured by compctring 
constituent concentrations at the point 
of exposure to appropriate toxicity 
reference levels. Two commenters 
stated that toxicity should be measured 
at a likely point of htiman exposure 
rather than at the waste site. 

The toxicity of a substance, as used in 
the HRS, is an inherent property, often 
expressed quantitatively as a dose or 
exposure concentration associated with 
a specific response (Le^ a dose-response 
relationship). These toxicity values, in 
general, are independent of expected 
enviroiunental exposure levels; many 
are based on laboratory tests on 
animals. Risk, on the other hand, is a 
function of toxicity, the concentration of 
a substance in environmental media to , 
which humans may be exposed, and the 
likelihood of exposure to that mediuin 
(and the population Ukeiy to be 
exposed). The toxicity factor tn the 
waste characteristics factor category of 
the HRS is intended to reflect only the 
inherent toxicity (i.e., the basic dose-
response relationship) of substances 
found at the site. The HRS as a whole is 
intended to evaluate, to the extent 
feasible, relative risks posed by sites by 
including factors for likeUhood of 
release, waste quantity, toxicity, and the 
proximity of potentially exposed 
populations. If actual contamination (for 
example, of drinking water) has been 
detected at a site, the measured 
environmental concentration of each 
substance is compared vrith its 
appropriate healtli-based or ecological-
based concentration limit (i.e., its 
benchmark). If these environmental 
concentrations equal or exceed a 
benchmark, certain target factors are 
assigned higher values than if 
environmental concentrations are less 
than benchmarks. 

Two commenters suggested using 
Cancer Potency Factors to score toxicity 
only for Class A and Bl carcinogens, 
and using reference doses (RfDs) for 
scoring Class B2 and C carcinogens (i.e., 
substances for which there is 
inadequate or no direct human evidence 
of carcinogenicity). 

In response, EPA believes that 
because the HRS is a screening tool, it 
should maintain a conservative (i.e., 
protective) approach to evaluation of 
potential cancer risks. EPA's 1986 
Guidelines for Carcinogen Risk 
Assessment (51 FR 34014, September 24, 
1986) provide for substances in Class A 

and Class B'(both Bl and B2) to be 
regarded as suitable for quantitative 
human risk assessment. In general, 
according to EPA's 1989 Risk 
Assessment Guidance for Superfund: 
Human Health Evaluation Manuel, 
Class C substances are evaluated for 
cancer risks writhin the Superfund risk 
assessment prot^ss. Thus, the use of 
cancer risk information for Class B2 and 
C substances in the HRS is consistent 
with the objective of maintaining a 
conservative approach and with other 
Agency and Superfund program risk 
assessment guidelines. 

In response to comments that the best 
available data shotdd be used to score 
sites, that accepted Agency practices be 
relied on, and that consistency across 
pathways be encouraged, the Agency 
has modified slighUy the way the 
tcxicity value for a substance is 
selected The final nile requires the use 
of carcinogenicity and chronic toxicity 
data, when available, over acute toxicity 
data. If both slope factors and RfDs are 
available, the higher of the values 
assigned for these types of toxicity 
parameters is used. If neither is 
available, but acute toxicity data are 
available, the acute toxicity data are 
used to assign toxicity factor vedues. 
EPA decided to give preference to slope 
factors and RiD values because these 
undergo more extensive Agency review 
and are based on long-term exposure 
.studies. 

E Radionuclides 

The proposed HRS assigned 
radionuclides a maximum toxicity value, 
bat included no other procedures 
specific to radionuclides. 

One commenter, the U.S. Department 
of Energy POE) , asserted that the 
proposed HRS "• • • contains an 
inequitable bias regarding radionuclides 
* * *" DOE specifically criticized 
assigning maximum toxicity factor 
values to radionucbdes, "* * ' where, 
in fact the health impact associated 
v>-ith radionuclides is associated with 
tlie type of decay, the level of decay 
e:nergy, the half-life, the mobility, the 
concentration of the radionuclide, 
internal biological factors, and external 
pathway factors." DOE proposed using 
concepts for evaluating radionuclides 
tliat were included in its Modified 
Hazard Ranking System (mHRS). In its 
subsequent comments on the HRS field 
test report, DOE stated that it 
considered the "* * * method of 
handling radionuclides in the proposed 
revised HRS to be a serious flaw in the 
evaluation system." 

In the final rule, EPA has clarified and 
sgnificantly changed how radionuclides 
are evaluated. Instead of using or 

adapting the mHRS directly, however, 
EPA modified the proposed HRS to 
account more fully for radionuclides 
based on EPA's own methods for 
evaluating them, which are similar to 
and generally consistent with the 
radiation analysis concepts underlying 
the mHRS. 

The final rule evaluates radionuclides 
within the same basic structure as other 
hazardous substances, and the 
evaluation of many individual HRS 
factors is the same whether 
radionuclides are present or not. Table 
7-1 of the final rule lisU HRS factors 
and indicates which are evaluated 
differently for radionuclides. Essentially, 
radionuclides are simply treated as 
additional hazardous substances with 
certain special characteristics that are 
accounted for by separate scoring rules 
for some HRS factors. For sites 
containing only radionuclides, the 
scoring process is very similar to the 
process at other hazardous substance 
sites, except that different scoring rules 
are applied to a number of substance-
specific factors and a few other factors. 
For sites containing both radionuchdes 
and other hazardous substances, both 
types of substances are scored for all 
HRS factors that are substance-specific, 
with overall factor values based either 
on combined values or the higher of the 
values, as appropriate. 

EPA notes that, although some 
radioactive substances are statutorily 
excluded from the definition of 
"hazardous waste" in both CERCLA and 
RCRA (specifically, source, special 
nuclear, and byproduct material as 
defined in the Atomic Energy Act of 
1954), such substances may be. and 
generally are, "hazardous substances" 
as defined in section 101(14) of CERCLA 
and therefore may be addressed under ^ 
CERCLA. Radioactive substances 
should be included in HRS scoring and 
section 7 of the final role is intended to 
facilitate that analysis. It also should be 
noted that two narrow categories of 
releases (either from "nuclear incidents" 
or from sites designated under the 
Uranium Mill Tailings Radiation Control 
Act of 1978) are excluded from 
CElRCLA's definition of the term 
"release" (CERCLA section 101(22)), and 
such releases should not be scored using 
the HRS. 

The major changes to the HRS in the 
evaluation of radionuclides apply to. 
establishing observed releases, to 
factors in the waste characteristics 
category, and to determining the level of 
actual contamination in the targets 
factor category. The HRS components 
that have been modified are briefly 
described below. 
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The criteria for establishing an 
observed release through analysis of 
samples foi radionuclides differ 
considerably from the criteria used for 
other hazardous sub.stances. These 
criteria are divided Lito three groups: 
radionuclides that occur nattirally or are 
ubiquitous in the environment; 
manmade; radionuclides that are not 
ubiquitous in the environment and 
gamma radiation (soJ exposure 
pathway only). (See § 7.1.1.) 

The ha:Eardou3 waste quantity factor 
for sources (and aree.s of observed 
contamination) containing radionuclides 
has been modified to reflect the different 
units used to measure the amount of 
radiation (curies, a measure of activity) 
versus the units used for other 
hazardous substances (poimds, a 
measure of mass). EPA beheves it is 
preferabl; to use act vity imits rather 
than mass units because activity is the 
standard measure of radiation quantity 
and is a better indicc tor of energy 
released and potenti.il to cause human 
health damage than is mass. In addition, 
the hierarchy for evaluating the waste 
quantity factor for scurces (and areas of 
observed contamination) containing 
radionuclides is limited to Tiers A and 
B. Tiers C and D, based on source 
volume and source area, respectively. 
are not used because adequate data to 
derive thi;ir quantita:ive relationship to 
Tier A were unavail£ible.Thus. the 
waste quantity factor is based either on 
radionuclide constituent quantity (Tier 
A) or radionuclide wastestream quantity 
(Tier B). 

For sites containing only 
radionuclides, hazardous waste quantity 
is calculated based on the activi'y 
content of the radioruclides or 
radionjc; ide wastes^ieams asFociated 
with each source. For sites wiih both 
radion j c ides and other hazardous 
substancgs, hazardous waste quantity is 
evaluated separately for the two types 
of hazardous substance for each source, 
and the values are tlien summed in 
determining the hazardous waste 
quantify value. The scale for scoring 
radionuclide waste cjuantity was 
derived based on concepts of risk 
equivalence between radionuclides and 
other ha::ardous substances. 

In the proposed rule, all radionuclides 
were automatically assigned a 
maxirnurti default value for the toxicity 
factor. The final rule evaluates 
radionuclides individually on the basis 
of huTTian toxicity, across a range of 
factor values based on the potential to 
cause cancer (i.e., cencer slope factors). 
Non-cancer effects ere not considered 
for radionuclides be:ause cancer is 
generally the most significant toxic 

effect Incorporated in the development 
of cancer slope factors are the type of 
radioactive decay; energy emitted 
during decay; biological uptake, 
distribution, and retention; and 
radiation dose-response relationship. 
Thus, across the set of scoring ranges 
used, radionuchdes that are more potent 
carcinogens per unit activity now 
receive higher toxicity factor values 
than those that are less potent The new 
toxicity scoring scale for radionuchdes 
was derived in a manner consistent with 
the derivation of the existing 
carcinogenicity scale for other 
hazardous substances. Taken together, 
the new toxicity and hazardous waste 
quantity scales for radionuclides result 
in a risk equivalence between 
radionuclides and other hazardous 
substances. 

Mobility of radionuclides in both the 
air and ground water migration 
pathways is evaluated in the same way 
as mobUity for other hazardous 
substances; that is. on the basis of the 
chemical and physical characteristics of 
the radionuclide. Similarly, the 
bioaccumidation (and ecosystem 
bioaccumulation) potential factor is 
evaluated in the same way for 
radionuchdes as for other hazardous 
substances. The final rule clarifies that 
radionuclides shovUd be scored for these 
factors in all relevant pathways. 

The persistence factor in the surface 
water migration pathway has been 
modified so that radionuclides are 
evaluated solely on the basis of half-life, 
which for HRS purposes is based on 
both radioactive half-life and 
volatilization half-bfe. Sorption to 
sediments is not considered, nor are 
hydrolysis, photolysis, or 
biodegradation. Other than this change 
in the processes considered to estimate 
surface water half-life, the scoring of the 
persistence factor is the same for 
radionuchdes as for other hazardous 
substances. 

The final nde extends to 
radionuclides the benchmark concept 
used throughout the HRS for weighting 
certain targets factor values. Measured 
levels of specific radionuclides at 
potential exposure points are compared 
to benchmark levels, and additional 
weight is given to targets subject to 
actual contamination (Levels I and II). 
This approach for weighting target 
factors using benchmarks is similar for 
radionuclides and for other hazardous 
substances, although both the specific 
benchmark values used for 
radionuclides and Ihe-methods for 
deriving the values are different. 
Benchmarks for evaluating radionuclide 
contamination parallel those used for 

other hazardous substances in that 
available Federal standards and 
screeninji concentrations are used when 
applicable. At sites with both 
radionuclides and other hazardous 
substances, each radionuclide and other 
substance is evaluated separately. If no 
individual substance equals or exceeds 
its benchmark, the ratios of the 
measured concentrations to the 
screeninjj concentrations for cancer for 
radionuclides and other hazardous 
substances are added. Radionuclides 
are not evaluated using screening 
concentrations for non-cancer effects. 

Specif c benchmark values for 
radionuclides are in activity units 
instead of mass tinits, however, to 
reflect the appropriate measurement 
units for the level of radionuclide 
contamination. Radionuclide 
benchme.rks include drinking water 
maximum contaminant levels (MCLs) 
for both the ground water and the 
surface water/drinking water threat 
pathways; Uranium Mill Taihngs 
Radiation Control Act (UMTRCA) 
standards for the soil exposure 
pathway; and screening levels 
corresponding to 10"* individual cancer 
risk for inhalation or oral exposures, as 
derived lirom cancer slope factors, for all 
pathways and threats incorporating 
human health benchmarks. The 
radionuclide benchmarks are consistent 
with EPA's radionuclide risk assessment 
methods in that they incorporate 
standard data or assumptions about 
contact/consumption rates for various 
enviroiu::iental media and radiation 
dose-response, as well as the specific 
radionuchde's type of decay, decay 
energy, biological absorption, and 
biological half-life. Furthermore, 
radionuclide benchmarks for the soil 
exposuni pathway account for external 
exposure (i.e.. exposure to radiation 
originating outside the human body) 
from gamma-emitting radioactive 
materials in surficial material as well as 
from ingestion, which is the sole basis 
for non-radioactive hazardous 
substance benchmarks for the soil 
exposure pathway, because tAtemal 
exposure from gamma-emitting 
radionudides can be an extremely 
important exposure route. 

F. Mobility/Persistence 

The pioposed rule added moDility 
factors to both the ground water and air 
migration pathways and modified the 
persistence factor in the surface water 
migration pathway to consider a greater 
number of potential degradation 
mechanisms. 

The Agency received a large number 
of comments critical of several aspects 
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of the ground water mobility factor. The 
most common issues included: 

• Concern about the use of 
coefficients of aqueous migration to 
establish mobility values for inorganic 
cations and anions; 

• Suggestions that solubility values, 
distribution coefficients, and other 
measures be used to establish mobility 
values for anions and cations; and 

• Requests that the same measures of 
mobility be used for organics and 
inorganics. 

Criticism of the use of the coefficients 
of aqueous migration focused on its 
obscurity; except for geochemists, few 
scientists are familiar with the measure. 
In response to these comments and 
because coefficients of aqueous 
migration are not available for all 
hazardous substances and 
radionuclides, the Agency decided to 
replace coefficients of aqueous 
migration. 

The majority of commenters stated a 
preference for using parameters related 
either to hazardous substance release 
(solubility) or to transport (distribution 
coefficients) as measures of mobility. 
The ground water mobility factor is 
intended to reflect the fraction of a 
hazardous substance expected to be 
released from soiu-ces, migrate through 
porous media, and contaminate aquifers 
and the drinking water wells that draw 
from them. Because mobility is 
concerned with both release and 
transport the Agency concluded that 
mobility for all hazardous substances in 
ground water will be evaluated using 
both solubility and distribution 
coefficient values. A default value is 
assigned when none of the hazardous 
substances eligible to be evaluated can 
be assigned a mobility factor value 
based on available data. 

A number of commenters raised 
questions about the persistence factor in 
the surface water migration pathway. In 
general, the commenters were divided 
between those who weinted more 
degradation mechanisms considered 
and those who believed the equation in 
the proposed rule for calculating half-
lives was too complex. Several 
commenters suggested including 
sorption of substances by sediments. 

In response to these comments. EPA 
has made several changes to the 
persistence factor. The free-radical 
oxidation half-life has been dropped 
from the equation used to calculate half-
life because the data on which its half-
life values are based are typically 
derived from ideal, laboratory 
conditions that differ greatly from 
conditions found in nature; few field 
validation studies have been conducted 
to provide a basis for extrapolating 

these laboratory values to natiiral 
environments. "Thus, EPA concluded that 
including free-radical oxidation in the 
persistence equation resulted in an 
overemphasis of the influence of free-
radii::al oxidation as a degradation 
medianism. For hazardous substances 
that sorb readily to particulates found in 
natural water bodies, the persistence 
equation as proposed overemphasized 
the importance of degradation 
mecilianisms that occur in the liquid 
phase. Log K,„n the logarithm of the n-
octanol-water partition coefficient has 
been added to accotmt for sorption to 
sediments. 

Tlie Agency received several 
comments concerning the mobility 
factors in the air migration pathway. 
The most significant of the issues raised 
by commenters were: 

• Whether consideration of mobility 
in both the likelihood of release factor 
category and the waste characteristics 
factor category counts mobility twice: 

• Whether the approach used in the 
proposed rule properly reflected the 
dynamics of releases of gases from 
souices into the atmosphere; and 

• Whether the Thomthwaite P-E 
Index was sufficient as the sole measure 
of particulate mobility and whether 
particle size should be included. 

In response to these and other related 
structural and air migration pathway 
comments, the Agency thoroughly re
assessed the adequacy of the mobility 
factors in the likelihood of release and 
waste characteristics factor categories. 
Based on this review, EPA has made 
several changes to the mobility factors 
in tlie final nde. In response to the 
"doable counting" issue, the Agency 
believes there are differences between 
mobility in the context of likelihood of 
release and mobility in the context of 
waste characteristics. The potential to 
release mobility factor is a measure of 
the likelihood that a source at a site wil 
release a substance to the air the waste 
characteristics mobility factor, together 
witJi the hazardous waste quantity 
factor, is a measure of the magnitude of 
release. To highlight these differences, 
the names of Qie likelihood of release 
mobility factors have been changed to 
gas (or particulate) migration potential. 

In response to comments on air 
migration pathway mobility and 
stn],cture. EPA reviewed gas and 
particulate release rate models to 
develop revised mobility factors that 
improve evaluations of release 
majjnitude and duration. The gas and 
particulate mobility factors in the final 
rule are a result of that review. The gas 
mobility factor is based on a simplified 
release model and is determined by the 
vapor pressure of the most toxic/mobile 

hazardous substance available for 
migration to the atmosphere at the site. 
The particulate mobility factor is based 
on a simplified fine-particle wind-
erosion model and reflects the combmed 
effects of differing wind speeds and soil 
moisture. Analyses indicated that soil 
moisttire was dominant over both wind 
speed and particle size, which are 
essentially equal in effect Because of 
the comparative difficulty of 
determining particle sizes in an SI, a 
single particle size was assumed to 
apply to all sites. This constant particle 
size value was factored into the 
simplified model yielding the factor in 
the final rule. 

G. Observed Release 

The proposed HRS described how to 
determine whether an observed release 
was significantly above background 
levels based on mtdtiples of detection 
Umits and background concentrations. 

Some commenters stated that the 
proposed revisions treated observed 
release in an overly complex manner. A 
number of commenters, primarily from 
the mining industries, were concerned 
about the consideration of background 
concentration in determining an 
observed release. (See Section III P 
below for a summary of their concerns 
and EPA's response.) 

As in the proposed rule, observed 
releases may be established based on 
either direct observation or chemical 
analysis pf samples. In the case of direct 
observation, material (e.g., particulate 
matter) containing hazardous 
substances must be seen entering the 
medium direcdy or must have been 
deposited in the medium. 

EPA has replaced the proposed rule 
criteria for estabUshing an observed 
release by chemical analysis with 
simplercriteriafTh the tmal HRS,~an 
"observed release is established when a 
sample measurement equals or exceeds 
the sample quantitation limit (SQL) and 
is at least three times above the 
backgroimd level, and available 
information attributes some portion of 
the release of the hazai^Ious substance 
to the site. (The SQL is the quantity of a 
hazardous substance that can be 
reasonably quantified, given the limits 
of detection for the methods of analysis 
and sample characteristics that may 
affect quantitation (e.g., dilution, 
concentration).) When a background 
concentration is not detected (i.e., below 
detection limits), an observed release is 
established when the sample 
measurement equals or exceeds the 
SQL. Any time the sample measurement 
is less than the SQL, no observed 
release is established. Table 2-3 of the 
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final rule providss the criteria for 
determining when analytic sampling 
infonnation is stifficient for establishing 
an olwerved release (or observed 
conlitminatioa in the soil exposure 
pathivay). The final rule also provides 
procedures to be followed when the SQL 
is unavailable and defines various types 
of detection and quantitation limits in 
the C3ntext of the HRS. (See § 2 J of die 
final rule.) 

H. Benchmarks 
SARA requires that EPA give high 

priority to sites that have led to dosing 
of drinking water wells or 
contamination of principal drinking 
wate.r supplies. To respond to this 
manclate. the prc>posed rule added 
healtb-based benchmarks to the ground 
wate:: and surface water migration 
pathways: in addition, ecological-based 
beoclunarks were added to evaluate 
sensitive enviroiunents targets in 
surface water. In the proposed rule, 
population facto:rs were evaluated at 
Level I if a healtli-based benchmark had 
been exceeded. If actual contamination 
was present, but the benchmark was not 
exceeuled, populations were evaluated 
based on two lev els of contamination 
(i.e.. Level II and Level m). Sensitive -
environments in the surface water 
migration pathway were evaluated 
based on two levels of actual 
contamination (exceeding benchmark or 
not e:<ceeding benchmark). Where 
several hazardous substances were 
present below btinchmarks, the 
percentages of tl-eir concentrations 
relative to their benchmarks were added 
to determine which level was used to 
assign values. 

Of the tnjmmenters on this issue, most 
supported EPA's proposal to give extra 
weighting to sit&s where measured 
exposure-point concentrations exceed 
benclimarks. Onu commenter who 
dissented suggested giving extra 
weighting to sites where actual 
contamination is documented; 
documentation of an observed release 
(or ol>served contamination) would be 
the only criteriori for assigning higher 
values to target factors, and the 
relationship of tire concentration of 
hazaidous substances to benchmarks 
would not be us*:d. The other dissenting 
commenter 8ugg««ted that EPA re-
eviiJuate the role of health-based 
benchmarks in tlie HRS because 
common sense, and other laws, will 
discourage people from drinking water 
contaminated above benchmark levels, 
and tiecause evaluating this factor wil! 
entai large resource expenditures for 
marginal gains in discrimination. 

The final rule weights most targets 
basetl on actual and potential exposure 

to contamination across all pathways 
and threats, including those for which 
benchmarks were not originally 
proposed, because EPA believes that 
this approach both improves the ability 
of the HRS to identify sites that pose the 
greatest threat to human health and the 
environment and increases the internal 
consistency of the HRS. (See 55 2.5, 
2.5,1, Z.hX 3.3.1, 3.3.2. 4.1.2,3.1, 4.1.2.3i 
4.1.3.3.1, 4.1.3.3.2.4.1.4.3.1. 4.2.2.3.1. 
4.2.2.3.2, 4.2.3.3.1.4.23.3.2. 4.2.4.3.1. 
5.1.3.1. S.1.3.2, 6.3.1. 8.3.2, 6̂ 3.4, 7.3.1, 
73.2.) In die final rale, both die 
population factors and the factors 
reflecting die hazard to the nearest 
individual (or well or intake) are 
evaluated in relation to health-based 
benchmarks in all pathways. The 
sensitive environment factor in the 
surface water environmental threat is 
weighted in relation to ecological-based 
benchmarks; however, in the soil 
exposure and air migration pathways, 
the sensitive enviroiunent factor is 
weighted simply on the basis of 
exposure to actual contamination, and 
no benchmarks are used. 

The Agency chose to use benchmaiks 
in all pathways in response to comments 
that specifically suggested such a 
change; it is also responding to 
comments that the HRS should better 
reflect relative risks and that the 
approadies in all pathways should be 
consistent. The Agency has concluded 
that the concems expressed by 
commenters outweigh the concems 
about uncertainties in the evaluation of 
samples collected in air and soU and 
about the lack of regulatory standards 
and criteria on which to base soil or air 
benchmarks that led the Agency not to 
include benchmarks for those pathways 
in the proposed rule, in short EIPA 
carefully considered this point and 
concluded that the consistent 
application of benchmarks across all 
pathways provides for the most 
reasonable use of data given the 
purpose of the HRS as a screening tool. 

EPA generally selected specific 
criteria based on applicable or relevant 
and appropriate requirements (ARARs), 
excluding State standards, that have 
been selected for the protection of 
public health and the environment as 
outlined in the NCP (55 FR 8866, March 
8,1990). In the HRS hJPRM, EPA 
proposed to use MCLs, maximum 
contaminant level goals fMCLGs), and 
screening concentrations (SCs) based on 
cancer slope factors as drinking water 
benchmarks, and Food and Drug 
Administration fFDA) Action Levels as 
benchmarks for the human food chain 
threat EPA also proposed to use 
Ambient Water Quality Criteria 

(AV/QC) as ecological-based 
benchmarks for the environmental 
threat EPA received 21 comments from 
12 cijmmenters on which benchmarks 
the HRS should use and whether 
additional information should be 
cons;idered in establishing benchmarks. 
Opinion was divided on the use of 
specific types of benchmarks: three 
commenters supported the use of MCLs: 
threi; did not. Two commenters 
supported the use of MCLGs, two 
opposed such use, and one suggested 
that EIPA consider the economic impact 
of using the value of 0 (i.e., the MCLG 
for a carcinogen) as a health-based 
benchmark. Two commenters suggested 
including relevant State drinking water 
standards, and one suggested including 
concentrations based on RIDs. One 
commenter expressed concern that the 
current lack of water quafity standards 
for many substances might make the 
benchmark system ineffective in 
identifying sites that pose a significant 
thre.it to human health. Two 
commenters suggested that carcinogen 
weijiht of evidence should be used in 
esta blishing SCs (e.g.. the individual risk 
level should be lower for a Class A 
carcinogen than for a Class B2 
carcinogen). Two commenters suggested 
considering other important routes of 
exposure (e.g.. inhalation of hazardous 
substances volatilized from water, or 
dermal contact with contaminated 
water) in establishing drinking water 
benciunarks. 

EPA conducted a number of analyses 
on siKcific benchmarks and on the 
modification of factors to consider in 
establishing HRS benchmarks. As a 
result of public comments and these 
analyses, EPA has concluded that the 
HRS is improved by including 
concentrations based on nationally 
uniform standards, criteria, or toxicity 
values as health-based or ecological-
based benchmarks in all pathways and 
threats. EPA's conclusion is based on 
several considerations. First, the 
addition of benchmarks across all 
pathways and the use of ARARs for 
thos? benchmarks improves linkages 
with the RI/FS process. That is, the HRS 
benchmarks will be those used most 
frequently during Ri/FSs, and the 
additional points provided by equalling 
or exceeding a benchmark will aid in 
identifying areas requiring follow-up in 
the Itl/FS. Second, the internal 
consistency of the HRS is improved by 
usin '̂ benchmarks because 
concentrations measured at or above 
benchmark levels are treated in a 
parallel manner across all pathways, 
allovinng more consistent and fuller use 
of the relatively t:ostly sampling data 
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collected during the SL Third, the 
number of hazardous substances for 
which at least one health-based or 
ecological-based benchmark is available 
is increased, allowing for more uniform 
assessment of sites nationwide. 

The benchmark criteria that the 
Agency has concluded are most 
appropriate for each pathway and threat 
are listed below. As discussed above. 
EPA agrees with comments suggesting 
that benchmarks also be used in the soil 
exposure and air migration pathways 
and has selected criteria for these 
pathways based upon the kinds of 
factors discussed above. While EPA 
believes the criteria for the soil 
exposure and air migration pathways in 
the final rule are appropriate, it is open 
to any comments that members of the 
public may wish to submit regarding 
these criteria and specifically solicits 
such comments at this time. EPA asks 
that any such comments be submitted 
on or before (30 days after the date of 
publication in the Federal Rej^ster). 

For the final rule, EPA has selected 
the following types of benclimarks in 
each pathway and threat subject to any 
revisions in the criteria for air and soU 
exposure that may be made in response 
to comments. (Benchmarks for 
radionuclides are discussed in Section 
III E of this preamble.) 

• Benchmarks in the ground water 
migration pathway and the surface 
water drinldng water threat include 
MCLs, non-zero MCLGs, screening 
concentrations (SCs) for non-cancer 
effects based on RfDs for oral 
exposures, and SCs for cancer based on 
slof>e factors for oral exposures and 10"* 
individual cancer risk (see Table 3-10). 
Because SCs based on RfDs and slope 
factors are used as drinking water 
benchmarks, MCLGs with a value of 0 
have been dropped as HRS benchmarks. 

• Benchmarks in the surface water 
human food chain threat include FDA 
Action Levels for fish or shellfish, SCs 
for non-cancer effects based on RfDs for 
oral exposures, and SCs for cancer 
based on slope factors for oral 
exposures and 10"'individual cancer 
risk (see Table 4-17). 

• Benchmarks in the surface water 
environmental threat include AWQC 
and Ambient Aquatic Life Advisory 
Concenti-ations (AALACs); AALACs 
will be considered as they become 
available (see Table 4-22). 

• Benchmarks in the soil exposure 
pathway include SCs for non-cancer 
effects based on RfDs for oral 
exposures, and SCs for cancer based on 
slope factors for oral exposures and 10"' 
individual cancer risk (see Table 5-3). 

• Benchmarks in the air migration 
pathway include National Ambient Air 

Quality Standards, National Emission 
Standards for Hazardous Air Pollutants 
(NESHAPs) that are expressed in 
ambient concentration units, SCs for 
non-cancer effects based on RfDs for 
inhalation exposures, and SCs for 
cancer based on slope factors for 
inhalation exposures and 10"'individual 
cancer risk (see Table 6-14). 

Several commenters suggested 
technical refinements for deriving 
health-based benchmarks. Although 
qualif/ing information is useful and 
important and is, in fact used 
extensively in the RI/FS process, the 
benefits of including such information in 
the HRS must be balanced against its 
limited scope and purpose as well as the 
limited data available to determine 
concentration at the point of exposure. 
ConsequenUy, Ln the final rule: 

• All health-based benchmarks are 
set in reference to the major exposure 
concern for each pathway or threat (e.g., 
benchmarks in the air migration 
pathway are set in reference to 
inhalation only; benchmarks in drinking 
water, the human food chain threat and 
the soil exposure pathway are set in 
reference to ingestion), except for 
radionuclides for which external 
exposure is also considered in the soil 
exposure pathway; 

• Ail benchmarks are set in reference 
to uniform exposure assumptions that 
are consistent with RI/FS procedures 
(e.g., water consumption is assumed to 
be two Liters per day; body weight is 
assumed to be 70 kg); 

• State water quality standards and 
other State or local regulations are not 
included as benchmarks because they 
would introduce regional variation in 
the HRS: 

• A hierarchy has been developed to 
provide a single benchmark 
concentration for each hazardous 
substance by pathway and threat; and 

• CKialitative weight-of-evidence is 
not used in deriving SCs for carcinogens. 

In the NPRM, EPA requested 
comments on how many tiers (levels) of 
actual contamination to consider when 
weigfiting populations relative to 
benclimarks (i.e., which of three 
alternative methods presented should be 
adopted). EI'A received two comments 
on th-.s issue and three related 
comments regarding the weighting 
factors for each level. One commenter 
supported Alternative 2 (i.e., use of two 
level.s of observed contamination and 
one level of potential contamination). 
Anotner commenter suggested that 
Level U and Level lU concentrations be 
combined to include the range of 
contaminant levels above background, 
but below health-based benchmarks. A 
third commenter suggested that the 

weighting factors for each level be 
reconsidered. A fourth commenter 
suggested that Viooo of a benchmark 
factor is inappropriate because it is 
excessively conservative and diffictdt to 
detect The fifth commenter suggested 
that because Level III represents 
concentrations with cancer risks below 
10"', popidations exposed to Level III 
concentrations should not be considered 
in the population category of drinking 
water threats. 

EPA conducted a number of analyses 
on the subject of benchmark tiers and 
has dropped Level HI contamination. In 
the final nde. Level I contamination is 
defined as concentration levels for 
targets which meet the criteria for actual 
contamination (see 5 2.5 of the final 
rule) and are at or above media-specific 
benchmark levels; Level II 
contamination is defined as 
concenfration levels for tcirgets which 
either meet the criteria for actual 
contamination but are less than media-
specific benchmarks, or meet the criteria 
for actual contamination based on direct 
observation; and potential 
contamination is defined as targets that 
are potentially subject to releases (i.e., 
targets that are not associated with 
actual contamination for that pathway 
or threat). These^hree tiers are used to 
assign values to both the nearest 
individual (or well or intake) and the 
population factors. As a result of EPA's 
analyses of benchmark issues, the 
weighting assigned to Level I and Level 
n contamination has been changed and 
made consistent across pathways. For 
example. Level I populations are now 
multiplied by a factor of 10 in all 
pathways. As in the proposed rule, 
potentially contaminated popidations 
and nearest individuals (or wells or 
intakes) are distance or dilution 
weighted. 

The proposed rule summed the ratios 
of all hazardous substances to their 
individual benchmarks as a means of 
defining the level of actual 
contamination, and EPA requested 
comments on the appropriateness of this 
approach to scoring multiple substances 
detected in drinking water. Of the 10 
comments in response to this proposal, 
nine strongly opposed the proposed 
approach, particuleu'ly when applied to 
drinking water standards (i.e.. MCLs), 
MCLGs, and noncarcinogens. One 
commenter supported the proposed 
approach. 

EPA has decided to retain [he 
summing of ratios of hazardous 
substances to their individual 
benchmarks, but in a modified form. The 
final rule sums measures of carcinogenic 
and noncarcinogenic effects separately: 
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concentrations specified in regulatory 
limits (e.g.. NAAQ3, MCLs, or FDA 
Action Levels) are not included in the 
summing algorithiTL EPA recognizes diat 
a more precise estimate of relative risk 
would lae obtained by summing the 
ratios of hazardou'S substances to their 
ind;vidual RfD-based concentrations by 
segregEiting substances according to 
major effect target organ, and 
mechanism of action. In fact such a 
segregation is reccmmended during the 
Rl/FS, However, health-based 
benchmarks are uaed in the HRS to 
provide a higher »*eight to populations 
exposed to hazardous substances at 
levels that might ^>sult in adverse health 
effects As a consttquence, EPA believes 
that use of the summed ratios of 
hazardous substances within pathways 
and threats to their individual RfD-
based laenchmark levels is appropriate 
for the screening |:iupose of the HRS. 

EPA proposed and solicited comments 
on a range of 10"* to 10"' for individual 
cancer risk levels of concern in 
establishing levels of actual 
contamination with respect to health-
based benchmarks. EPA received eight 
comments concerning this risk range. 
Fou.'- commenters suggested restricting 
the range to 10"* t j 10"*, primarily 
becaus;e this range would be consistent 
with risk levels identified in the NCP 
and used by other EPA regulatory 
programs. Three commenters said the 
SCs for cart:inogeiis should be the 10"* 
individual cancer risk level. One 
comm«Miter staled that 10~* to 10"' 
generally is the risk range considered for 
Superfund response. The final rule 
defines only two leveb of actual 
contaroinatioa: sijmificantly above 
background and equal to or above 
benchmark, and significantly above 
backgi-ound but less than benchmark. 
When an applicable or relevant and 
approoriate requirement does not exist 
for a carcinogen, EPA selects remedies 
resulting in cumulative risks that fall 
within a range of 10"'to 10"' 
incremental individual lifetime cancer 
risk based on the use of reliable cancer 
poten[:y information. EPA has selected 
the 10"'screeninj; risk level in defining 
the HRS benchmark level for cancer risk 
because it is the lower end of the cancer 
risk ninge (i.e„ ICr* to 10"*) identified in 
the NCP and use<i by other EPA 
regulatory programs. 

Two commentfjrs objected to 
assigning releases of substances with no 
benchmarks to b 'vel 11 as a default 
value. One suggested assigning 
unknowns to Level in because 
substances that are frequently released 
or ar«! known or rsuspected to cause 
health problems are studied before 

those that are not. The other objected 
because "the absence of data is not 
data." 

Because EPA has derided to adopt a 
benchmark system incorporating only 
two levels of ac:tual contamination, the 
default level is Level 11. If none of the 
hazardous substances eligible to be 
evaluated at a sampling location has an 
applicable benchmark, but actual 
contamination has been established, the 
actual contamination at the location is 
assigned to Level n. 

/. Use Factors 

The proposed HRS included factors to 
assign values to uses of potentially 
affected resources in the three migration 
pathways: ground water use (drinking 
water and other) in the ground water 
migration pathway, drinking water and 
other use and fishery use in the surface 
water migration pathway, and land use 
in the air migration pathway. 

EPA received a number of comments 
on each of these factors. The 
commenters raised specific objections to 
distinctions drawn among various 
potential uses and to the weights 
assigned to those uses. For example, for 
the ground water use factor, some 
commenters asserted that the HRS 
should not delineate between private 
and public water supply contamination. 
For the sorface water use factors, a 
commenter recommended a range of 
assigned values for irrigation of 
commercial food or forage cropts 
because of variations in rates of uptake 
of hazardous substances. For the land 
use factor, two commenters m;ged giving 
greater consideration to institutional 
land use because of the sensitive 
populations that would be exposed. 

Partly in response to these comments, 
and in an effort to simplify the HRS. 
EPA has substantially revised the 
method of incorporating resource use 
information in targets factor categories. 
The field test indicated that collecting 
data on each of the use factors involved 
considerable effort at many sites. In 
addition, because of weighting factors 
applied to potentially contaminated 
populations, at sites with no actual 
contamination, nse factors were 
contributing more to the targets value 
than were large populations. As some 
commenters pointed ou t the use factors 
mixed concems about human health 
with concems about the value of the 
resource and, therefore, were partially 
redundant with population factors. To 
avoid redundancy with human health 
concems as evaluated through the 
population factor, EPA has made major 
changes in how resourc% uses are 
evaluated and scored in the final rule. 

In each migration pathway, the use 
factor?; have been replaced bv a 
resources factor that assigns values to 
resources appropriate for the pathway. 
In addition, a resources factor has been 
added to the soil exposure pathway. The 
resources factor for a padiway is 
assigned a maximum of five points if 
any of the resource uses for that 
pathway e.xists within the target 
distance limit in the ground water or 
surface water migration pathway, within 
one-half mile of a source in the air 
migration pathway, or within an area of 
observed contamination in the soil 
exposiire pathway. If none of the uses 
exists, the factor is assigned a value of 

a 
The resources factor in the ground 

water migration pathway assigns a 
value of 5 for wells supplying water for 
irrigation of commercial food or 
commercial forage crops (five-acre 
minimum), watering of commercial 
livestock, as an ingredient in 
commercial food preparation, or as a 
supply for commercial aquaculture or for 
a major or designated water recreation 
area (excluding drinking water use)—for 
example, water parks (see | 3.3.3). A 
value of 5 is also assigned if the water in 
the acjuifer is usable for drinking water, 
but not used. 

' The resources factor in the drinking 
water threat of the surface water 
migration pathway assigns a value of 5 
if the surface water is designated by a 
State for drinking water use but not 
used, or is usable but not used for 
drinking water. In addition, points may 
be assigned for intalces supplying water 
for in igation of commercial food or 
commercial forage crops (five-acre 
minimum), watering of commercial 
livestock, as an ingredient in 
commercial food preparation, or if the 
water body is used as a major or 
designated water recreation area (see 
§ 4.1.233). The fishery use factor has 
been deleted to avoid double-counting 
of fisiieries. 

In lhe air migration pathway, the 
resources factor is assigned a value of 5 
if there is commercial agriculture or 
commercial silviculture, or a major or 
designated recreation area within a half 
mile of a source (see 5 6.3.3). The 
dista nee of one-half mile for the 
agricultural silvicultural, and 
recreational areas was determined by 
the distance weighting factors for the air 
migration pathway, which reflect the 
rapid diminishing of air contaminant 
concentrations beyond one-half mile 
from a source. Therefore, resources 
beyond this distance are.not considered 
in this pathway. 
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A resourcts^actor has also been 
added to the resideint population threat 
of the sod exposure pathway. The factor 
is assigned a value of 5 if there is 
commercial agriculture, commercial 
silviculture, or commercial livestock 
production or grazing on an area of 
observed contamination at the site. 

/. Sensitive Environments 

The proposed rule expianded the list of 
sensitive environments considerably 
and, for the surface water and air 
pathways, coimted all sensitive 
environments within the target distance 
hmit,'radier than just the one wdth the 
highest assigned value;'for the soil 
exposure pathway, only the sensitive 
environment assigned the highest value 
was counted. Potentially contaminated 
sensitive environments were distance/ 
dilution weighted; in the surface water 
environmental threat actual 
contamination of sensitive environments 
was evaluated on the basis of 
ecological-based benchmarks. 

EPA received relatively few 
comments on issues related to sensitive 
environments. However, participants in 
lhe field test requested clarification of 
three categories of sensitive 
environments involving spawning areas, 
migratory pathways, and feeding areas 
critical for the maintenance of a fish 
species witiiin a river system, coastal 
embayment, or estuary. In particxJar, 
critical migratory pathways and feeding 
areas were difficult to identify and 
seemed "to provide litUe discrimination 
among surface waters in some areas of 
the country. 

EPA has redefined critical spawning 
a eas to include shellfish beds, and has 
limited the areas to those used for 
intense or concentrated spawning by a 
given species. Critical migratory 
pathways and feeding areas have been 
combined into a single category and 
limited to anadromous fish (i.e., fish that 
ascend from the ocean to spawn), which 
face special problems in migrating 
substantial distances between the ocean 
and their spawping areas. These feeding 
areas are further restricted to only those 
areas in which the fish spend extended 
periods of time. Examples include areas 
where juveniles of anadromous species 
feed for prolonged periods (e.g., weeks) 
as they prepare to migrate-from fresh 
water to the ocean, and holding areas 
along the adult migratory pathways. 

Terrestrial areas used for breeding by 
large or dense aggregations of 
vertebrates (e.g., heron rookery, sea lion 
breeding beach) have been added to the 
list of sensitive environments to parallel 
the spawning areas listed for fish 
species. Water segments designated by 
a State as not attaining toxic water 

quality standards have been removed 
because these environments are afready 
degraded and thus are not analogous to 
the other sensitive environments listed. 
Also, the assigned value for State 
designated areas for protection or 
maintenance of aquatic life has been 
changed from 50 points to 5 points (see 
Table 4-23 in final nde) to be consistent 
with the points assigned under the 
resources factor for State designated 
areas for drinking water use. 

In response to public comment 
National Monuments have been added 
to the 100-point category on the list of 
terrestrial sensitive environments 
considered under the soil exposure 
pathv^ay. "State designated nahiral 
areas ' and "particular areas, relatively 
small in size, important to the 
maintenance of unique biotic 
communities" were also added to the 
list of terrestrial sensitive environments 
in response to public comment These 
latter two categories were aheady 
considered in the air and surface water 
pathv,-ay evaluation of sensitive 
environments. (See Table 5-5.) 

The mediod for evaluating weUands 
has been revised, partially because 
participants in the field test had 
difficulty identifying discrete weUands. 
Some wetlands were patchy and coidd 
be classified as one large or many small 
wetlands. Other wedands were divided 
by rivers or roads, or changed from one 
type of weOand to another, making it 
unclear whether more than one weUand 
should be counted. To eliminate these 
difficulties, weUands are now evaluated 
on the basis of size and level of 
contamination. In the air migration 
pathvvfay, weUands are evaluated based 
on acreage and level of contamination 
(see ?i 6.3.4): in the surface water 
migration pathway, weUands are 
evaluated by linear frontage along die 
surface water hazardous substance 
migration path and level of 
contamination (see § 4.1.4.3.1). 
Distinguishing among weUands on the 
basis of size and level of contamination 
should improve the discriminating 
ability of the sensitive environments 
factor. In the drier portions of the 
country, where even small wetlands 
(e.g., prairie potholes) are very 
important, smaU wetlands may also 
quah;fy as "particular areas, relatively 
small in size, important to the 
maintenance of unique biotic 
communities." 

Sensitive environments other than 
weUands are not evaluated on Uie basis 
of size for several reasons. Most other 
HRS sensitive environments tend to be 
less common and less widely distributed 
nationally Uian weUands (e.g., see EPA's 
1989 Field Test of the Proposed Revised 

HRS) and. therefore, their numbers and 
boundaries tend to be easier to identify. 
In addition, the value of many sensitive 
environments is independent of size; for 
example, the size of a critical habitat of 
an endangered species may vary solely 
due to the type of species present 
Furthermore, potential or actual 
contamination of even a small portion of 
many sensitive environments—for 
example, a vrildlife refuge—tends to be 
viewed as unacceptable. 

An ecosystem bioaccumulation 
potential factor has been added to the 
waste characteristics factor category of 
the surface water environmental threat 
in response to comments that hazardous 
substances that demonsfrate an ability 
to bind to sediments and/or to 
bioaccumulate (e.g., PCBs, mercury) tend 
to pose the greatest long-t^rm threats to 
aquatic organisms. The accumulation of 
hazardous substances in the aquatic 
food chain can result in adverse effects 
in aquatic species and in other animals 
that ingest aquatic species (e.g.. 
waterfowl). "The ecosystem 
bioaccumulation potential factor differs 
slighUy from the bioaccumulation 
potential factor in the human food chain 
Uireat primarily in that all BCF data are 
considered in deriving it and not just 
BCF data for human food chain 
organisms. 

The EPA ambient aquatic life 
advisory concentrations (AALACs) have 
been added to the data hierarchy used 
to assign the ecosystem toxicity value 
(see § 4.1.4.2.1.1). The Natural Heritage 
Program alternative sensitive 
environment rating factors have been 
removed from the rule because of 
problems that arose during the field 
tests: field test participants found that 
the availability of information varied 
substantially among States. However, a 
Natin-al Heritage Program Data Center 
can assist in identifying many of the 
sensitive environment types listed in 
Tables 4-23 and 5-5, 

K. Use of Available Data 

A number of commenters stated that 
all available data should be used when 
scoring a site. Several cited the tiered 
approach to hazardous waste quantity 
as a model that could be applied to 
oUier factors. Under this method,-where 
data are available, they would be used; 
where data are not available, defaults or 
more generalized approaches would be 
applied. Several commenters 
specifically suggested using this 
approach for ground water flow 
direction and for scoring mining sites. 
These commenters argued that it would 
be less expensive and time-consuming 
to use avaUable data when scoring a site 
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than to wait until the remedial 
investigation to considet the additional 
information. 

EPA considered modifying the HRS to 
allow the use of additional data, but 
determined that firther expanding the 
HRS tc account for varying levels of 
data availability i:> inconsistent with the 
HRS's role as an initial screening tooL 
Adding tiers to various factors to 
accommodate the use of all available 
data would make the HRS considerably 
more difficult to apply and could lead to 
substantial inconsistencies in how sites 
are investigated and evaluated. EPA 
Regions-and States would have to 
deteriTiine. for each set of data 
presented. whethtT the data quality was 
good enough for Uie data to be 
considered. Debates over decisions on 
data quality could delay scoring and. 
ultimately, delay cleanup at sites. 
Therefore, the Agency believes that the 
limited use of tier, in the final HRS 
represents a reascinable fradeoff 
between the need to limit the 
complexity of the system and the desire 
to accommodate risk-related 
information that is generally outside the 
scope of a site inspection. 

L. Ground Water Migration Pathway 
The proposed rule included a number 

of significant changes in the ground 
water migration pathway: new 
hydrogeologic factors were added; 

populations were distance weighted 
imless exposed to actual contamination; 
a maximally exposed individual (MEI) 
factor was added; the target distance 
limit was extended: a mobUity factor 
was added and combined with toxicity: 
and a wellhead protection area factor 
was added. Figure 5 shows the proposed 
ground water migration pathway and 
the final rule pathway. 

Ground water flow direction. Neither 
the original HRS nor the proposed HRS 
direcUy considered ground water flow 
direction in evaluating targets. The 
proposed HRS indirecUy considered 
ground water flow direction by 
weighting populations based on actual 
and potential contamination of drinking 
water wells. 

EPA received 50 letters from 40 
commenters on this issue; 27 letters 
responded to die ANPRM, 21 to the 
NPRM, and two to the field test report. 
Commenters included eight States, three 
Federal agencies, the mining, petroleum, 
chemical, and cement industries, 
utilities, and professional engineers. The 
commenters supported the consideration 
of grotmd water flow direction data, at 
least in some circumstances. Numerous 
commenters urged the use of ground 
water flow direction data when they are 
either available or easily obtained. They 
suggested several methods to 
incorporate flow direction, including: 

• Considering use of a radial impact 
area v/hen directional release routes can 
be determined. Only a half circle with a 
three-tnile radius for the dovragradient 
portion (and a half-mile radius for the 
rest of the circle) should be considered 
when scoring; 

• Differentiating between upgradient 
and dovimgradient areas using 
topogi'aphic maps, evaluating water 
levels at wells, and noting the presence 
of major surface water bodies; -

• Expending the effort to obtain 
accurate data and considering selected 
upgradient locations as a precaution 
againiit unanticipated anomalies; 

• Excluding drinking water wells 
where analytical data prove no 
contamination is present 

• Having a "professional" review 
avaUable information and conduct a site 
visit 

• Using available flow direction data 
and developing regionally based 
defaults when no data are available: 

• Listalling piezometers to determine 
flow direction in the PA/SI phase and 
when no groimd water flow data are 
avaUable: 

• Licorporating ground water flow 
direction into the "depth to aquifer" and 
"distimce to nearest well/population 
served" scores; and 

• /affording responsible parties the 
opportunity to determine flow direction. 
BILUNO COOE KtO-SH-H 
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Figure 5 

Ground Water Migration Pathway 
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Com:iienters su^igested that data on 
ground water flow are either readily 
available or can bi; easily obtained at 
reasonable cost and are no more 
imprecise than other aspects of the HRS. 
Some commenters stated that the level 
of effoit required to estimate the 
direction of ground water flow is no 
greater than that required to determine 
other hydrogeologc parameters in the 
HRS 

EPA reviewed a range of options for 
considering ground water flow direction 
in evaluating targets. For the reasons 
discussed above under "Use of 
Available Data," t i e Agency decided 
that It was not fea:5ible to adopt a tiered 
approach in the ta:"gets factors for 
evaluating ground water flow direction. 
EIPA dees not agree that increased 
accuracy warrants the increased 
complexity of acccunting for ground 
water flow direction, because this level 
of accuracy is not -equired for a 
screening tool that is intended to assess 
relative risk. This level of accuracy, 
however, is needed to determine the 
extent of remedial action and, therefore, 
is appropriate at Uie time of the RI. 

EPA disagrees with the argument that 
determjiing ground water flow direction 
is no more difficult than determining 
other gi-ound water factors. Aquifer 
interco:inections and discontinuities as 
well as hydraulic conductivity and 
depth to aquifer, which are evaluated in 
the final rule, are geologic features that 
are unLkely to change over the short-
term. In contrast, ground water flow 
direction can be influenced by factors 
such as seasonal flows and pumping 
from well fields. In addition, the ground 
water flow direction may be different in 
eacn aquifer at the site, and the 
directicm of hazarcous substance 
migration is not always the same as the 
directicm of ground water flow. 
Therefore, data on ground water flow 
direction would need to be considerably 
more e:ttensive thsin would the data 
required to documi^nt the other 
hydrog»ologic factors. EPA notes that in 
the fincil rule, many of the other 
hydrog^ologic factors considered have 
been simplified and the sorptive 
capacity factor ha:! been dropped. EPA 
also notes that ground water flow 
direction was not identified in SARA as 
a portion of the HRS requiring further 
examiration. even though ground water 
flow direction was not considered in the 
original HRS and the Agency had 
received criticism similar to the above 
comments prior to enactment of S.ARA. 

Although the final rule does not 
consider ground water flow direction 
direct!}' in evaluat.ng targets, it dees 
consider flow direction indirectly in the 

method used to evaluate target 
populations. If wells have not been 
contaminated by the site, as the 
commenters assume upgradient wells 
would not be, the population drawing 
from those wells is distance weighted 
and, thus, populations drawing from the 
wells would have to be substantial 
before a large number of points could be 
assigned. Moreover, in addition to 
providing a measure of the pojiulation at 
risk from the site, the target factors 
afford a measure of the value of the 
grotmd water resources in "the area of 
the site and of the potential need for 
expanded uses of the ground water. 

Aquifer interponnections. Aquifer 
interconnections faciUtate the transfer 
of ground water or hazardous 
substances between aquifers. The final 
rule specifies that if aquifer 
interconnections occur within two mUes 
of the sources at the site (or within areas 
of observed ground water contamination 
attributed to sources at the site that 
extend beyond two miles from the 
sources), the interconnected aquifers are 
treated as a single aquifer for the 
purposes of scoring the site. Thus, for 
example, when an observed release to a 
shallow aquifer has been identified, 
targets using deeper aquifers 
interconnected to the shallow aquifer 
are included in the evaluation of the 
combined aquifer. This approach is 
common to the original as well as the 
revised HRS. 

In practice, EPA has found that 
studies in the field to determine whether 
aquifers are interconnected in the 
vicinity of a site will generally require 
resources more consistent with remedial 
investigations than Sis, especially where 
installation of deep wells is necessary to 
conduct aquifer testing. Thus, EPA has 
in the past relied largely on existing 
information to make such 
determinations and the Agency finds it 
necessary to continue that approach. 
Elxamples of the types of information 
useful in identifying aquifer 
interconnections were given in the 
proposed r le. This information includes 
literature or weU logs indicating that no 
lower relative hydraulic conductivity 
layer or confining layer separates the 
aquifers being assessed (e.g., presence 
of a layer with a hydraulic conductivity 
lower by two or more orders of 
magnitude): literature or well logs 
indicating that a lower relative 
hydraulic conductivity layer or confining 
layer separating the aquifers is not 
continuous through the two-mile radius 
(i.e., hydrogeologic interconnections 
between the aquifers are identified): 
evidence that withdrawals of water 
from one aquifer (e.g., pumping tests. 

aquifer tests, well tests) affect water 
levels in another aquifer; and observed 
migration of any constituents from one 
aquifer to another within two miles. For 
this last type of information, the 
mechanism of vertical migration does 
not have to be defined, and the 
constituents do not have to be 
attributable to the site being evaluated.. 
Other mechanisms that can cause 
interconnection (e.g., boreholes, mining 
activities, faults, etc.) will also be 
considered. WhUe the descriptive text 
has been removed from the rule, the 
approaches mentioned in the proposed 
rule will be used in making aquifer 
interconnection determinations. In 
general, EPA will base such 
determinations on the best information 
available; in the absence of definitive 
studies and where costs of field studies 
are prohibitive, the Agency will rely on 
expert opinion (e.g., U.S. Geological 
Survey staff or State geologists). In the 
absence of such information, EI'A 
assumes that aquifers are not 
interconnected. 

Ground water potential to release 
factors. EPA proposed replacing the 
depth to the aquifer of concern and 
permeability factors of the original HRS 
with depth to aquifer/hydraulic 
conductivity and sorptive capacity 
factors. EIPA received more than 75 
comments on these factors, in addition 
to general comments on evaluating 
ground water potential to release in 
response to the ANPRM. 

Sev'sral commenters supported 
consideration of depth to aquifer in 
evaluating the groimd water migration 
pathway. One commenter stated that 
use of a depth to aquifer/hydraulic 
conductivity matrix, which was 
intended to reflect fravel time to ground 
water, was an improvement over 
considering these two parameters 
individually and additively. Concems 
were raised, however, about how to 
determine depth to aquifer. In addition, 
commenters stated that the two-mile 
radius for evaluating hydrogeologic 
factor; should be extended to four miles 
while others commented that the 
distance should be measured from 
vertical points as near to the source as 
possible. 

Conunenters generally supported the 
proposal to include hydraulic 
conductivity, although many believed 
that the proposed method was too 
complicated; several commenters 
suggested that the single least 
conductive layer(s) should be used. 
Another concern was the lack of data 
for determining hydraulic conductivity. 
One commenter stated that unless data 
can confirm that the geologic strata 
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extend throughout the entire area of a 
site, assigning a hydraulic conductivity 
value is highly questionable. 

Some commenters offered alternative 
approaches to evaluating hydraulic 
conductivity. These included replacing 
the proposed method with: 

• Assigned "confidence levels" tied to 
professional estimates based on regional 
data and judgment 

• Consideration of actual travel time 
in the unsaturated zone; or 

• An assimiption of maximum 
hydraulic conductivity among the 
various geological layers below the site. 

More than 20 comments were received 
on the sorptive capacity factor, but there 
was btUe consensus among the 
commenters. A number of commenters 
agreed that the factor should be added, 
but stated that the approach was not 
detaUed enough and that more waste-
and site-specific information should be 
required. Other commenters agreed that 
the factor was an improvement, but said 
that sorptive capacity should be 
dropped because the waste- and site-
specific information needed for an 
accurate evaluation cannot be collected 
during a screening process. Others said 
that it was too complex as proposed and 
should be dropped. 

Based on these comments and the 
field test results. EPA examined the 
depth to aquifer/hydraulic conductivity 
and sorptive capacity factors. The 
examination showed that the lowest 
hydraulic conductivity layer(s) 
accounted for almost all of the travel 
time to the aquifer if a.one-foot or three-
foot minimum layer thickness was used. 
Accordingly, in the final rule, the depth 
to aquifer/liydraulic conductivity factor 
has been replaced with a simpler factor, 
travel time, which is determined using a 
matrix of the hydraulic conductivitv* and 
thickness of the lowest hydraulic 
conductivaty layer(s) v^th at least a 
three-foot thickness. (See | 3.1.2.4 and 
Table 3-7 of the fLnal rule.) 

To conform with the change limiting 
the travel time factor to the least 
conductive layerfs), and to meet the goal 
of simplification, a change to the 
sorptive capacity factor was necessary. 
The proposed rule evaluated this factor 

using; aU layers between the source and 
the aquifer. In reexamining this factor, 
EPA concluded that depth to aquifer is 
one of the major parameters affecting 
total sorbent content at least within the 
HRS ranges for the factor. Depth to 
aquifer also indirecUy reflects 
geochemical retardation mecJianisms 
because, all else being equal, the effect 
of these retardation mechanisms 
increases as the depth to aquifer 
increases. At the field test sites, using 
only the layer(s) of lowest hydraulic 
conductivity decreased the calculated 
sorbent content between 10 and 99 
percent For these reasons, EPA has 
decided to replace the sorptive capacity 
factor with a depth to aquifer factor. 
(See § 3.1.2J and Table 3-5 of the final 
rule). 

M. Surface Water Migration Pathway 

The proposed nde made major 
changes to the evaluation of releases or 
threatened releases to surface water. 
The pathway was divided into four 
threats: drinking water, human food 
chaiii, recreational use. and 
enviironmental. Other changes included 
consideration of flood potential; revision 
of potential overland flow; addition of 
dilution weights for potentially 
contaminated populations; extension of 
the target distance limit to 15 miles; 
revision of the persistence factor to 
consider more degradation mechanisms; 
addition of a bioaccumulation factor for 
evaluation of human food chain 
toxicity/persistence and populations; 
addition of ecosystem toxicity to 
evaluate the environmental threat; and 
addition of a maximally exposed 
indi'/idual factor (MEI) factor to the 
drinking water threat. Figure 6 shows 
the proposed rule and the overland 
flow/flood migration component of the 
surface water migration pathway in the 
final rule. 

Recreational use threat. SARA stated 
that the HRS should consider threats to 
surface water used for recreation and 
drinking water, and the proposed HRS 
included a recreational use threat in the 
surface water migration pathway. A 
number of States, several companies 
and trade associations, and two Federal 

agencies identified problems with the 
proposed recreational use threat.. Some 
commenters objected to weighting it as 
heavily as the lirinking water threat 
while others suggested that evaluating 
the threat was too complicated for use 
in a screening tool. Many commenters 
said that proposed methods for 
assigning values to recreation areas 
were too broadly drawn and that a 
limited number of recreation areas 
should be considered. Two commenters 
suggested using actual attendance data, 
and one c^ommenter suggested that 
recreational uses be considered in other 
pathways as well. 

EPA's field test indicated that the 
recreational use threat evaluation was 
too complex for HRS purposes and, at 
the same time, was not very accurate. 
Several field test participants 
commented that the recreation target 
population was difficvdt to evaluate and 
that the approach for determining 
population was inaccurate and time-
consuming. In addition, the population 
factor did not provide meaningful 
discrimination among sites. The 
proposed nde used the physical 
characteristics (e.g., capital 
improvements] of a recreational site as 
the basis for determining the distance 
limit used to evaluate population, but 
because major and minor sites may 
have the same types of capital 
improvements (e.g., boat ramps, picnic 
facUities). the same distance limit could 
be associated with a minor recreation 
area and a major recreation area. The 
alternative approach would be to 
require actual use data to evaluate 
targets; however, site-specific 
population data are not available for 
many recreation areas, making it 
difficult to obtain accurate estimates of 
the population at risk. The target 
distance limits, which ranged from 10 to 
125 miles, also contributed to the 
problems with evaluating targets. The 
Agency invited comments on refining 
these calculations; no alternative 
apt -oaches were suggested, and EPA 
did not identify viable alternatives. 
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Figure 6 
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Figure 6 
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FPA is also concerned that many 
qualities of recreation areas (e.g., 
uniqueness, attractiveness, value) 
cannot be readilj' quantified or 
measijued, which poses significant 
problems for a scTeening teoL Therefore, 
the recreational use threat has been 
removed from the final rule. Instead. 
factois related to recreational use are 
being included in the assessment of 
resource factors in the air. surface 
watei, and ground water migration 
pathv^ays. (See Uie discussion of 
rescNirces factors above and §§ 3.3.3. 
4.1.2.3,.3.4.2.2J.3. and 6.33 of the rule.) 
Recreatioaal use is also a major 
coDiponent of the evaluation of the 
attractiveness/accessibility factor in the 
soi! ejcposure pathway (see § 5.2.1.1 of 
the rule). 

Human food chain. SARA requires 
that EPA consider "the damage to 
natural resources which may affect the 
human food cdiaiii • • •" Atxordingly. 
the surface water migration pathway of 
the proposed rule included evaluation of 
threats to human health via the aquatic 
food chain. 

A number of ccmmenters suggested 
tha' terrestrial food chain threats should 
also be evaluated because most of the 
food eaten in the United States 
originates on land, and the terrestrial 
human food chain is, therefore, more 
important than the aquatic human food 
chain. Commenters specifically stated 
that the HRS should account for human 
food chain threatis involving irrigated 
crops, livestock, and game animals. One 
commenter stated that the SARA 
mandate would not be fulfilled if only 
aquatc human food chain threats were 
evaluated 

Aftw conducting an investigation into 
possible methrds, EPA determined that 
it woild not be pi'acHcal to include a 
separate evaluation of terrestrial human 
food chain threats in the HRS. The 
terrestrial food cliain is more complex 
and site-specific and is less understood 
than the aquatic food chain, and its 
assessment requires considerably more 
data. These factors render evaluation of 
the relative risks associated with the 
terrestrial human food chain well 
bey or d the capatiility of a screening 
system such as the HRS. The final rule, 
therefore, does not separately evaluate 
terrestrial human food chain threats. 
These threats are, however, considered 
indirecUy under the resources target 
components in th» air migration 
pathway, ground water migration 
patnway, soil exposure pathway, and 
drinking water threat portion of the 
surface water migration pathway. 

The proposed rule required the 
estimation of bioaccumulation 
potentials for hazardous substances 

posing threats via the himian food chain. 
One commenter stated that the 
estimation of bioaccumulation 
potentials reqidres excessive time and 
resources, and that this step should be 
dropped from the HRS. 

EPA disagrees and considers the 
bioaccumulation potentials of hazardous 
substances to be among die most 
important fat*jrs determining the degree 
of human health threat posed by 
substances via the human food chain. 
Substances that do not bioaccumulate 
pose less of a threat via tiie human food 
chain than substances that 
bioaccimmlate, all else being eqnal. 
Conversely, substances with high 
bioaccumulation potentials can pose 
very significant threats via the human 
food chain even if they are only 
moderately toxic, or are present in 
modest quantities. EPA believes that 
compiling bioaccumulation potential 
tables will reduce the effort and 
resources required to score this factor. 

EPA received several comments 
stating that bioaccumulation potential 
was not given sufficient weight in the 
evaluation of hmnan food chain threats. 
EPA evaluated the use of 
bioaccmnulation potential during the 
field test and determined that there was 
considerable imcertainty related to this 
factor, in part because of major 
differences in uptake associated with 
chfferent species in different 
environments. In addition, 
bioconcentration values have been 
computed for only a few species for 
most substances. In hght of this 
uncertainty, EPA decided that 
bioaccmnulation potential should not be 
given additional weight in the HRS. In 
addition, as part of the structural 
changes discussed in Section III B, the 
bioaccumulation potential factor was 
moved from the targets foctor category 
to the waste characteristics factor 
category so that it is evaluated 
consistently with the other waste 
characteristics factors that reflect 
exposure. As part of these changes, the 
use of the bioaccumulation potential 
factor in selecting the substance posing 
the greatest hazard also has been 
modified. 

The final rule broadens the definition 
of actual contamination of the human 
food chain by modifying one criterion 
and adding a new criterion defining 
actual contamination. The proposed rule 
defined a fishery as actually 
contaminated if (1) the fishery was 
closed as a result of contamination and 
a substance for which the fishery was 
closed had been documented in an 
observed release from the site, or (2) a 
tissue sample from a human food chain 
organism from the fishery was found to 

cont,3in a hazardous substance at a 
concentration level exceeding the 
FDAAL for that substance in fish tissue 
and 'ihe substance had been documented 
in ar. observed release from the site. In 
both cases, at least a poriion of the 
fishery must be within the boundaries of 
the cbserved release. 

Under the final nde. the former 
criterion (closed fishery) remains 
essentially unchanged. The latter 
i:riterioa (tissue contamination) has 
been modified: A fishery is considered 
actually contaminated if the 
concentratioa of a hazardous substance: 
in tissue of an essentially sessile benthic 
hunum food chain organism from the 
watershed b at a level that meets the 
cuiteiia for an observed release from the 
site cmd at least a portion of the fishery 
is within the boundaries of the observed 
release. A new criterion has also been 
added: A fishery is ccmsidered actually 
contiiminated if a hazardous substance 
havijig a bioaccumulation potential 
factor value of 500 or greater either is 
present in an observed release 
established by direct observation or is 
pre«!nt in a surface water or sediment 
sampile at a level that meets the criteria 
for an observed release from the site 
and at least a portion of the fishery is 
within the boundaries of the observed 
release. Only the portion of a fishery 
within the boundaries of an observed 
release is considered actually 
contiuninated. 

EPA broadened the definition of 
actuaUy contaminated fisheries on the 
basis of field test results. With Uie more 
narrow definition in the proposed rule, 
few fictually contaminated fisheries 
were identified because: 

(1) Qosed fisheries did not exist at 
most sites; 

(2) Hazardous substance 
conc<aitraU(m data from tissues of 
applicable organisms were available for 
only a small portion of fisheries: and 

(3) FDAALs exist for only a relatively 
small number of hazardous substances. 

The final rule also introduces two 
level:; of actually contaminated fisheries! 
or portions of fisheries: 

• I.evel I: Applicable when 
concentrations of site-related hazardous 
substances meeting the criteria for 
actual contamination of the fishery 
equal or exceed the benchmark 
concentration levels established in the 
final rule based on FDAALs. screening 
concentrations corresponding to 
elevated cancer risks, and screening 
concentrations corresponding to 
elevated chronic, non-c:ancer toxicity 
risks via oral exposures. The final rule 
allows Level I contamination to be 
established based on hazardous 
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substance concentrations in tissue 
samples from "organisms other than 
essentially sessile benthic organisms" 
(e.g.. fish, lobsters, crabs), even though 
these organisms cannot be used to 
establish observed releases or actual 
contamination. 

• Level II: Applicable to all actually 
contaminated fisheries (or portions of 
actually contaminated fisheries) not 
meeting Level I criteria. 

The final rule assigns human food 
chain populations associated with Level 
I concentrations tenfold greater weight 
than those associated with Level n 
concentrations. The final rule also 
describes the procedures for 
determining, where applicable, the part 
of a fishery subject to Level I 
concentrations, the part siibject to Level 
II concentrations, and/or the part 
subject to potential contamination. 

EPA received several comments 
suggesting that, to be consistent with the 
other threats, a maximally exposed 
individual factor should be incorporated 
into the human food chain threat The 
Agency agrees, and to provide this 
consistency the final nile incorporates a 
maximally exposed individual factor 
(the food chain individual) into the 
human food chain targets factor 
category. As with similar factors in 
other pathways and threats, the food 
chain individual is assigned points 
according to the level of contamination. 
Where actual contamination of a fishery 
is documented the food chain individual 
factor is assigned 50 points for Level I 
and 45 points for Level II concentrations. 
Where no actual contamination of a 
fishery is documented, but there is 
documentation of an observed release of 
a hazardous substance havdng a 
bioaccumulation potential factor value 
of 500 or greater to a watershed 
containing a fishery within the target 
distance limit, the food chain individual 
is assigned a value of 20 points. Where 

. then; are no observed releases to 
surface water or no observed release of 
a hazardous substance with a 
bioaccumulation potential factor value 
of SCO or greater, but a fishery is present 
(i.e.. there is a potentially contaminated 
fishery) within the target distance limit 
the food chain individual is assigned 
points ranging from 0 to 20. depending 
on Uie dUution weight assigned to the 
associated surface water body. 

The proposed rule estimated human 
food chain production of actuaUy 
contaminated or potentially 
contaminated fisheries based on harvest 
data or stocking data for those fisheries, 
if avaUable. Where such data were not 
available, production estimates were 
based on productivity of the surface 
water body or the estimated standing 
crop of aquatic biota in the fisheries. 
The proposed nde included a table of 
stamiing crop default values for 
estimating human food chain production 
of the fishery. 

EPA received numerous comments to 
the effect that the standing crop default 
table was difficult to use. provided 
several different values for some water 
bodies and none for others, and 
provided unreliable data. Several 
commenters stated that standing crop 
values are not an appropriate basis for 
estimating aquatic human food chain 
production. One commenter pointed out 
that standing crop estimates do not 
correlate well with harvest for various 
water body types. Another commenter 
stated that estimates of harvest from 
fish ;ind game officials are preferable to 
stamiing crop default values because 
stamiing crop is a measure-of biomass 
(weight of all edible hving organisms in 
the water body) rather than 
productivity, 

EPA agrees with the commenters. In 
the final rule, estimates of fishery 
human food chain production are based 
on fish harvest data (including stocking 

data) as opposed to standing crop data. 
When site-specific data are not 
available, harvest rates are to be 
estimated based on the average harvest 
per unit area for the particular water 
body type under assessment and the 
geographic area in which the water 
body is located. 

Ground water discharge to surface 
water. A number of commenters and 
field test participants suggested that the 
HRS shoiild consider the potential 
impact of ground water discharges to 
surface water because contaminated 
groimd water can be a significant source 
of surface water contamination. Field 
test participants noted that some sites 
have no overland flow route, but surface 
water can be contaminated through 
ground water discharges. 

EPA agrees and has added a ground 
water to surface water migration 
component to the surface water 
migration pathway. Figure 7 shows the 
structure of this component. The surface 
water migration pathway, therefore^ 
now includes two components: The 
overland flow/flood migration 
component, which retains the structure 
of the surface water migration pathway 
as proposed (except for the changes 
discussed in this preamble), and the new 
ground water to surface water migration 
component. Either or both components 
may be scored; if both are scored, the 
surface water migration pathway score 
is the higher of the two scores. EPA 
selected the higher of the two scores 
rather than combining them because, if 
scores were combined, the amount of 
hazardous substances at the site 
available to migrate via each component 
would have to be apportioned between 
the two components. The site-specific 
data needed to determine the 
appropriate apportionment are rarely 
avaUable. 

BILLING COOE CSeO-«0-M 
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The ground water to surface water 
migration component evaluates three 
threats: drinking v;aler, human food 
chain, and environmental. The 
component is scored only if: (1) A 
portion of the surface water is within 
one mile of any source at the site that 
could release to ground water (2) there 
is no discontinuity in the uppermost 
aquifer between die source and the 
portion of the surface water within one 
mile of the source: and (3) the bottom of 
the surface water is at or below the top 
of the aquifer. The target distance limit 
for the component is determined the 
same way as for the overland flow/ 
flood component. For each threat 
likelihood of release is based on either 
observed release or potential to release. 
An observed release is established if, 
and only if, there is an observed release • 
to the uppermost aquifer, while potential 
to release is based on ground water 
potential to release factors, except that 
only the uppermost aquifer is 
considered. (See § 4.2.2.1.2.) 

The hazardous waste quantity' factor 
is scored in the same way it is scored for 
the overland fiow/fiood migration 
component, except that only sources 
that could release to ground water are 
considered (see § 4.2.2.2.2). Toxicity, 
ground water mobility, and surface 
water persistence are considered in 
selecting the substance potentially 
posing the greatest hazard in drinking 
water (see § 4.2.2.2.1). By considering 
ground water mobility, the final rule 
reflects the fraction of a hazardous 
substance expected to be released from 
the sources and to migrate through 
ground water to the surface water body. 
For human food chain and 
environmental threats, bioaccumulation 
(or ecosystem bioaccumulation) 
potentis; is also considered in selecting 
the substance potentially posing the 
greatest hazard (see § 4.2.3.2.1), 

The targets factors in Uiis component 
are evaluated in the same way as 
targets factors in the overland flow/ 
flood migration component, except that 
a dilution-weight adjustment is 
combined with the surface water 
dilution weights for populations 
potentially exposed tc contamination, 
The dilution-weight adjustment v/as 
added because the HRS assumes that 
hazardous substances migrate via 
ground water in all directions from a 
site. Under this assumption, except in 
those instances where the surface water 
body completely surrounds the site, only 
a portion of the hazardous substances 
can be assumed to reach the surface 
water through the ground water. The 
dilution-weight adjustment accounts for 
the portion of the hazardous substances 

assumed to be avaUable to migrate to 
smface water through ground water. 
The probable point of entry is defined as 
the shortest straight-line distance, 
wiiiin the aquifer boundaries, from the 
sources at the site to the surface water 
body. Therefore, the actual targets 
considered may differ somewhat from 
targets evaluated in the overland flow/ 
flood migration component because the 
two probable points of entry may differ. 
This approach might aUow evaluation of 
intakes, fisheries, and sensitive 
environments that may be exposed to 
contamination from a site but are 
upstream from the point of overland 
flow entry. 

N. Soil Exposure Pathway 

irhe onsite exposure pathway, which 
was added to the HRS in the proposed 
nUs, has been renamed the soil 
exposure pathway in the final rule. Tlie 
pathway was primarily designed to 
assess the potential threats posed by 
direct exposure to wastes and 
contaminated surficial materials a!, a 
site. It evaluated two threats—tt.e 
resident population and the nearby 
population. In the propostii.Kile, Uie 
resident population threat included 
three types of targets: High risk 
population on a property with observed 
contamination, aU other residents and 
people attending school or day care on a 
property with observed cootamuiatton. ' 
and terrestrial sensitive environments in 
which there is observed contamination. 
The nearby population was based on 
people who hve or a:tepd school vtithi.T 
a one-mile travel d i s^hce and who did 
not meet the criteria for resident 
population. Figure's summarizes the 
proposed and final rules. 

A number of commenters supported 
the inclusion of the pathway, but raised 
issues'related to its evaluation. For 
exsimple, commenters objected to 
.evsihiartng the waste characrteristics 
factor category solely on toxicity. Taiee 
commenters objected to limiting the high 
risk population to children under seven. 
OUier commenters stated that coUecting 
dai:a on the high risk populai. m would 
be difficult. A number of commenters 
questioned how the onsite area and area 
of <»otamination would be defined and 
how accessibUity of the site was 
evaluated. 

In response (o these comments and to 
the field test results, EPA has made a 
number of changes to the soil exposure 
pathway. The name of the pathway has 
been changed to be mors consistent 
with terminology used in the Superfund 
human health evaluation process. 

As suggested by comjnenters, the final 
rule limits the area within which human 
tarjets are evaluated for the resident 

population threat to locations within 
property boundaries and within a 
distance limit of 200 feet from an area of 
observed contamination. The 200-foot 
limit accounts for those situations where 
the property boundary is very large, and 
exposure to contaminated surficial 
materials is unlikely or infrequent 
because of the distance of residences, 
schools, or work places from an area of 
observed contamination on the same 
property. 

To make the pathway consistent with 
the other pathways and in response to 
comments, the final rule includes 
hazardous waste quantity in the waste 
characteristics factor category and 
multiplies it by the factor value for 
toxicity. New factors, resident 
individual and nearby indivichial, have 
been added to make the pathway 
consistent with the other pathways. aU -• 
of which assign valuers lor tiie 
maximal'.yexposed individual (e.g., 
ne^arest individual or intake). Population 
is evaluated using two levels of actual 
contamination based on health-based 
benchmarks. Separate consideration of 
the high risk population (children under 
seven) has been eliminated because the 
field test indicated that this factor could 
greatly add to the time and expense cf 
scoring a site yet resulted in little 
discrimination among sites. This change 
also makes the soil exposure pathway 
more consistent with the other 
pathways. 

In the nearby population threat, the 
hazardous waste quantity factor in the 
likelihood of exposure factor category 
has been renamed "area of 
contamination" to reflect both the intent 
of the factor and how it is evaluated. 
The accessibility/frequency of use 
factor has been revised and reaamed the 
"attractiveness/accessibility" factor. 
The revised factor emphasizes 
recreational uses of areas of observed 
contamination because they are most 
likely to result in exposures to 
contaminated surficial materials. In 
addition, the weighting of the nearby 
population relative to the resident 
population has been reduced to better 
reflect the relative levels of exposure for 
Uiose threats. 

A number of commenters questioned 
whether workers should be counted 
when evaluating target populations in 
the soil exposure pathway. One 
commenter suggested that soil exposure 
scoring should "not include activities at 
facilities that presently are regulated 
under the Occupational Safety and 
Health Adminish-ation (OSHA)." OUier 
commenters, however, stated that 
workers should be counted in the target 
population. One commenter argued that 
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not courting a facility's work force is 
inconsistent with other population 
counting techniques. Another 
commenter said that workers should be 
included in the resident population 
because the proposed method of 
calculatmg soU exposure pathway 
scores can result in inappropriately low 
scores when onsite workers are exposed 
to wastes or contaminated soil. 

In response to the se comments, the 
Agency investigated statutory, 
regulatory, and policy conditions that 

might restrict the inclusion of workers in 
the target population for the soil 
exposure pathway. This analysis found 
no broad statutory or regtdatory 
authority for excluding workers covered 
by OSHA regulations from 
consideration as targets in th6 HRS. 
Although the defmition of a release 
imder CERCLA section 101(22) excludes 
"any release which results in exposure 
to persons solely within a workplace 

it only does so for purposes of 
claims by workers who are already 

covered by State worker compensation 
laws. The legislative history of section 
101(22) specifically anticipated that 
authoriiy under CERCLA might in 
appropriate cases, be used to respond to 
releases within a workplace. Thus, the 
Agency concludes that there are no 
broad statutory or regulatory 
restrictions against consideration of 
activities et OSHA-regulated facilities. 

BILLING C(X)E tS6&-50-M 
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The soil exposur; pathway is 
designed to account for exposures and 
iiealth risks resulting from ingestion of 
• ontaminated surficial materials. 
Hecause ingestion exposures are 
comparable for sone types of workers 
and residents, the Agency has decided 
t-o include workers in the resident 
population threat. However, substantial 
variability in the kinds of workers and 
work activities at sites (e.g., indoor and 
outdoor) leads to considerable 
variability in cxpojiure potentiaL The 
Agency beheves that determining 
specific categories or types of workers is 
beyond the scope cf HRS data 
collection. Thus, workers are assigned 
target points on a prorated basis: 5 
points c.re assigned for sites with up to 
100 workers; 10 points for sites with 101 
to 1,000 workers, and 15 points for 
greater than 1,000 workers. Prorating 
workers will reduce the data collection 
effort. Evaluation of workers is not 
affected by health-'oased benchmarks. 
(See { 5.1.3.3.) Nearby workers are not 
counted in the neaiby population 
because the Agency considers it 
unlikely that workers from nearby 
workplaces would regiUarly visit 
contam nated areas outside the property 
boundary of their v^orkplace during the 
workday, and because there is no way 
to estirrate accurately the nimiber cf 
work^r'i who might. 

O. Air Migration Pathvcy 

The proposed rule m.'de several 
significant changes to Uie air migration 
paUiway in the original HRS. In 
response to the SARA mandate to 
consider potential as weU as actual 
releases to air, the proposed rule 
included an evaluation of the potential 
to release. The proposed rule also added 
a mobility factor to the waste 
characteristics factor category and an 
MEI factor to the targets category. 
Finally, the proposed rule added explicit 
distance weighting factors for evaluating 
all factors in the targets category. Figure 
9 shows the proposed air migration 
pamway and the final rule pathway. 

The public provided numerous 
comments on these changes and raised 
new issues as weU. The most significant 
new issue concerned the structural 
inconsistency in Uie b'eatment of gases 
and particulates in the proposed air 
migration pathway. For example, 
commenters observed that in the 
potential to release evaluation, it was 
possible to assign a high containment 
value to a source wiUi good gas 
containment and poor particulate 
containment while assigning high source 
type and mobUity values based on the 
presence of gaseous hazardous 
substances. This combination would 
yield an inappropriately high potential 

to release value. This concern was also 
noted in discussions Wiih field test 
personnel. 

The .Agency agrees with these 
commenters and investigated methods 
to better reflect the differences between 
gases and particulates. As a result of 
these analyses, EPA has made several 
changes to the final rule in both the 
likelihood of release and waste 
characteristics factor categories. 

In the likelihood of release factor 
categoiy, the final rule evaliiates sotirce 
potential to release separately for gases 
and particulates. Only those sources 
containing gaseous hazardous 
substances are evaluated for gas 
potential to release, and only those 
sources containing hazardous 
substances that can be released as 
particulates are evaluated for 
particulate potential to release. This 
change in potential to release structure 
necessitated other changes in Uie 
scoring of potential to release including 
development of separate gas and 
particulate source type factors and 
migration potential factors. The names 
of Uiese latter factors were also changed 
to highlight the differences between 
potential to release "mobility" and 
waste i:diaracteristics "mobility." (See 
§§6.1.2.1.3.6.1.2.2.3.) 

BiUIMG COOE sseo-so-M 
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Figure 9 
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In addition to these changes in the 
basic structure of Uie potential to 
release factors, the final nUe includes 
several additional changes in the source 
type list migraUoD potential factors, and 
containment facton:. Based on the 
experience gained in the field test EPA 
added several sounre types to the source 
type list. Some of Uiese additions (e.g.. 
surface impoundment (not buried/ 
backfilled): dry) simply clarify . 
classifications that were imphed in the 
proposed source tyqie list Other 
adciiiioELS. such as source types 
involving biogas release, were 
conside:red early in the development of 
the proposed HRS but were not included 
originally in the interest of simphcity. 
Field test experience, however, 
indicated that their inclusion in the fmal 
rule was necessary. Finally, new 
distinctions within some source types 
(e.g, the various ty^)es of pUes) were 
added parUy in resjionse to comments 
and par:Iy as a resiJt of field test 
experience. As applicable, source type 
values Vk'ere also revised. (See 
§§ 6 1.2.1.2, 6.1.2.2.2 and Table 6-4.) 

The revised gas and particulate 
migration potential factors are very 
similar to the proposed likelihood of 
release gas and particulate mobUity 
factors. Several commenters questioned 
the need for including dry relative soU 
volatility in die fmal gas migration 
factor. A simplification analysis 
indicated that dry relative sod volatility 
was redundant, as it was almost 
corr^pletsly determined by vapor 
pressure:. Hence, thi; fmal gas migration 
pntential factor includes only vapor 
pressure and Henry's law constant. The 
particuLate migration potential factor in 
the final rule is simijly the particulate 
component of the proposed potential to 
release :Tiob;lity factor. 

The containment factors were also 
changed as a result of the field test a 
review of recent information on covering 
systems, the examinatron of air release 
rate models, and th'3 public comments 
en tht; need for SLm;3licity in the final 
rule. Th= final list of containment 
descriptions eliminated many redundant 
descriptions and ch2mged others, 
retaining only thos€ distinctions that are 
necessary based on type of source. (See 
§ § 6.: .2 1.1, 6.1.2.2.1 and Tables 6-3, &-
9 ) A.s discussed in Section HI F above, 
two Bev/ mobility factors were 
developed for the v^•aste characteristics 
factor category. 

Commenters genijraUy supported me 
concept of distance weighting target 
factors. Hov;ever. several disagreed 
v.ith the approach used to develop the 
proposed factor values. Some 
..oiTmeri'.ers suggested basing the factor 

values on long-term meteorology and the 
size of the site, whUe others suggested 
that additional atmospheric phenomena 
(e.g., particulate deposition) be reflected 
in the final values. As a result of these 
comments. EPA has revised the distance 
weighting factors used in the final rule 
to reflect long-term atmospheric 
phenomena. Analyses indicated that 
particulate deposition and other similar 
phenomena as weU as site size were not 
suflicienUy significant within four miles 
of a site to warrant their inclusion in the 
final factor values. EPA also notes that 
the distance weighting factor values are 
now incorporated in the population 
factor value table. (See § 6J.2.4 and 
Table 6-17.) 

P. Large Volume'Wastes 

Mining waste sites. A number of 
commenters representing mining 
companies, trade associations, and State 
and Federal agencies commented on 
how the proposed HRS would score 
mining waste sites; commenters 
representing waste management 
facilities raised simUar issues in regard 
to their sites. This section summarizes 
and addresses the major issues 
addressed by these commenters. 

Commenters raised several concems 
regarding the appropriate consideration 
of background levels of metals in 
documenting direct or indirect releases 
from mining waste sites. One 
commenter recommended that in 
determining direct releases from a 
mining waste site, EPA should consider 
the natural characteristics of the site 
prior to mining and the changes in 
migration rates resulting from mining. 
The commenter explained that the 
concentration of metals in a mining 
waste pile may be similar to cr less than 
natural concentrations in soil or rocks 
below and adjacent to the pile. To 
document indirect releases, the 
commenter suggested that EPA require 
collection of detaUed information on site 
geology and hydrological gradients to 
ensure proper consideration of 
background levels. Finally, the 
commenter asserted that although it is 
appropriate to weight observed releases 
more heavily than potential releases at 
sites with synthetic organic hazardous 
substances, the criteria used to define 
cbserved release are no! valid at sites 
with natural sources of metals. Another 
commenter agreed and suggested that 
because of background levels of 
inorganic elements, \he proposed HRS 
could identify as an observed release 
concentrations unrelated to mining 
activities. 

EPA recognizes that natural 
background concentrations of melals in 
soil or rocks can affect the measured 

concentraUon necessary to establish an 
observed release at a mining waste site. 
This consideration is reflected in the 
requirement that concentrations 
significanUy above background be 
shown to establish an observed release. 
Moreover. EPA has clarified the 
observed release criteria in the final rule 
to explain that they specify minimum 
differences necessary to establish an 
observed release by chemical analysis. 

Seve::cU commenters questioned the 
treatment of metals in the ground water 
mobUity factor. One conunenter stated 
that the proposed HRS is biased against 
mining waste sites because it gives 
greater consideration to the accurate 
assessitient of the mobihty of organic 
substances than to that of naturally 
occurring metals. The commenter noted 
that the proposed persistence factor for 
the suri'ace water migration pathway 
accounts for the degradation of 
hazardous substances in the 
environment through four processes. 
None of these processes, according to 
the commenter. applies to metaUic 
elements, which received a default value 
of 3 (th<: highest possible score for 
persistence). Another commenter stated 
that decreased mobility was considered 
only for organic compounds, even 
though inorganic compounds are 
immobile in some situations. 

One commenter stated that adding a 
metals mobility factor, as ElPA's Science 
Advisory Board (SAB) recommended, 
would allow the HRS to reflect more 
accurately the potential for metallic 
elements to migrate in the aqueous 
phase. Two commenters were concerned 
that metals would be assigned a "worst-
case" default value for mobility. On the 
other hand, another commenter stated 
that consideration of the mobility of 
metals in the re\ised HRS would at least 
partially rectify the bias in the current 
HRS against high-volume, low-
concentration mining wastes. 

A nuTiber of these commenters 
appear to have misunderstood the 
proposed rule. Metals were not 
automatically assigned the maximum 
vai e as a default in the ground water 
mobility factor, but rather were assigned 
values based on their coefficient of 
aqueous migration. The final rule 
automatically assigns the maximum 
value for mobility only to metals 
establishing an observed release by 
cherrJcal analysis, which is the same 
way orjjanics and nonmetallic 
inorganics are evaluated. For metals and 
metal compounds not establishing an 
observed release by chemical analysis, 
mobility is based on water solubility 
and distrib ition coefficient (K^), the 
same as fo: organics and nonmetalli-
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inorganics. If none of the hazardous 
substances (incluchng metals, organics, 
and nonmetallic inorganics) eligible to 
be evaluated for the site can be assigned 
a mobility factor value based on 
available data, § 3.2.1.2 of the final rule 
assigns a mobility factor value of 0.002 
for all of the hazardous substances. This 
value was selected based on a review of 
the range of mobility factor values 
assigned to those hazardous substances 
(including metals) for which data were 
available for assigning mobUity factor 
values. The value of 0.002 is clearly not 
a worst-case default (which would be 
1.0). 

EPA believes that the persistence 
factor is not biased against metals. 
Elemental metals do not degrade and, 
therefore, should receive higher scores 
for persistence than other substances 
subject to degradation processes. 

One commenter claimed that the soil 
exposure pathway is likely to bias the 
HRS scores of mining waste sites 
toward higher values because such sites 
contain large volumes of waste covering 
large surface areas, and because of 
geographic factors, these large areas are 
seldom secured against direct public 
access. In addition, according to the 
commenter, the public may be attracted 
to mining waste sites. The commenter 
suggested that the soil exposure 
pathway incorrectly assumes there is an 
exposure because there is access to 
mining waste sites. 

EPA does not agree that the soil 
exposure pathway is biased against 
mining waste sites. The pathway 
evaluates exposures of people via 
contact with surficial hazardous 
substances. The Agency believes that 
all else being equal, large contaminated 
surface areas with public access, 
including those associated with mining 
waste sites, should receive higher scores 
for the soil exposure pathway than 
smaller sites vrith more restricted 
access. Even sites with large 
contaminated surface areas are unlikely 
to be assigned high scores except when 
they are near residential areas or 
include a listed sensitive environment. 
As some commenters representing 
mining-related activities have noted in 
the past, most mines are located some 
distance from inhabited areas. 

Three commenters stated that the 
original HRS was biased against sites 
such as mining waste sites that are 
characterized by high volumes of waste 
with relatively low concentrations of 
toxic constituents. Two of these 
commenters suggested that mining 
wastes would be appropriate for 
hazardous constituent quantity 
determination because such wastes are 
rela'ively homogeneous (compared to 

other wastes) and, therefore, have fairly 
consistent concentrations. One of these 
two commenters also stated that the 
hazardous waste quantity factor 
equations in Table 2-14 of the proposed 
rule should be revised to be less 
conservative. The remaining commenter 
suggested that the proposed HRS was 
stiU biased against mining waste sites 
because they are still scored based on 
the quantity of waste rather than on the 
concentration of the waste at the point 
of exposure. 

EI'A does not agree Uiat Uie HRS is 
biased against high-volume, low-
concentration waste sites. The final rule 
incorporates concentration data in three 
factors: (1) Likelihood of release 
(concentration data can be used for 
establishing an observed release); (2) 
hazardous waste quantity 
(concentration data, if avaUable and 
adequate, can be used for calculating 
hazardous constituent quantity); and (3) 
targets (concentrations of hazardous 
substances present in drinking water 
wells or at other exposure points can be 
used to determine weightings for nearest 
individuals (or weUs or intakes), 
populations, and sensitive environments 
factors). EPA has not expliciUy required 
concentration data for all sites because 
of Uie substantial costs for obtaining 
these data and the very high degree of 
uncertainty associated with data 
collected during Sis. 

EPA requested that the SAB review 
issues related to large-volume waste 
sites before the NPRM was published. 
The SAB final report is available in the 
CERCLA docket Two commenters 
stated that the Agency did not 
adequately consider the SAB's 
recommendations for revising the HRS, 
specifically those concerning the use of 
mobility data. 

The SAB, in its review of the original 
HRS, examined whether large-volume 
waste sites (e.g.. mining waste sites) had 
been treated differenUy than other 
waste sites and concluded that 
insufficient data were presented to 
demonstrate that the original HRS was 
biased ag,7'nst mining waste sites. 
However, me SAB noted that the 
original HRS had the potential for such a 
bias, particularly when scoring potential 
to release, because the original HRS did 
not consider mobility, concentration of 
hazardous constituents, and transport. 
The SAB suggested several possible 
modifications to improve the application 
of the HRS to mining waste sites. 

Based in part on the SAB suggestions, 
EP.\ proposed several changes to the 
overall scoring process to make the HRS 
more accurately reflect risks associated 
with mining waste sites, notably, 
addition of a mobility factor to the air 

and ground water migration pathways, 
changes in the persistence factor, 
incorporation of a tiered hazardous 
waste quantity factor that can account 
for waste concentration data, and 
addition of health-based benchmarks for 
evaluating population. As explained in 
the NPRM, determining speciation of 
metals and pH, as the SALB had 
suggested, is not feasible given the 
temporal and spatial variations at 
hazardous waste sites and the 
limitations on SI data collection. 
Moreover, determining speciation is not 
feasible for most substances given 
EPA's current analytical procedures: 
requiring speciation analyses would add 
substantially to the cost of data 
collection. 

Two commenters stated that the 
proposed HRS can significantly 
overestimate risks associated with 
mining waste sites that consist of high-
volume, low-concentration wastes. One 
of these commenters recommended a 
"preliminary evaluation system" to more 
accurately reflect the actual risks 
associated with such sites and remove 
any bias in the HRS relative to other 
types of sites. This commenter also 
suggested that in proposing the HRS 
revisions, EPA had ignored the results of 
its own studies under RCRA sections 
3001 and 8002, which the commenter 
believed to be more focused efforts to 
quantify risks from mining waste sites 
than the HRS revisions. 

EPA does not believe that a separate 
"preliminary evaluation system" for 
scoring mining waste sites would be 
appropriate. A single HRS can be 
applied uiuformly to aU sites, allowing 
the Agency to evaluate sites relative to 
each other with respect to actual and 
potential hazards. "The Agency 
examined the RCRA studies cited by the 
commenter before proposing HRS 
revisions. Those studies, which focus on 
the management of wastes at active 
facilities, concluded that many special 
study waste sites (e.g., mining) do not 
present very high risks, while others 
may present substantial risks. EPA 
believes that the conclusions of these 
studies and the Agency's subsequent 
regulatory determinations (i.e., not to 
regulate most mining wastes under 
RCRA SubtiUe C) are not inconsistent 
with a determination that some mining 
waste releases can require Superfund 
response actions. Furthermore, the HRS 
is designed so that it can be applied to 
closed and abandoned sites as well as 
active sites. 

Other large volume waste sites. 
Several commenters suggested that the 
proposed HRS did not meet CERCLA 
section 125 requirements for sites 
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involving fossil f jel combustion wastes. 
These commenters generally agreed that 
section 125 requires EPA to consider the 
qiiar.iity and concentration of hazardous 
constituents in fcissil fuel combustion 
v.'astes and that ihe proposed HRS had 
not adequately addressed this 
requirement. 

On'» commenter supported the 
Agency's proposal to allow 
consideration of concentration data 
when such data ere available! Three 
commenters stated that the proposed 
HRS would often assign fossU fuel 
combustion wast ; sites high scores in 
part because of the worst-case 
assumptions or "default values" for 
certain factors (i.e., hazardous waste 
quantity, toxicnty target populations). 
The csjmmenters :laimed that fossil fuel 
combustion waste sites receive high 
scores merely because of the large 
quantify of vyaste. although this waste 
presents no significant adverse 
environmental effects, and that these 
high scores are inconsistent with EPA's 
findings in the RCR.A section 8002 study. 
Ore o:: the three commenters suggested 
that the proposed HRS retained certain 
deficiencies of thc' original HRS, such as 
assuming that all hazardous substances 
in the waste consist of the single most 
toxic constituent in the waste. 

EPA does not biUieve that the 
approach taken in the final rule creates 
a bias against fos;;il fuel combustion 
v.astes;. Partly because concentration 
data a:-e considered in the final rule, 
fossil fuel combustion waste sites are 
not expected to score disproportionately 
high when compared with other types of 
sites. The HRS assumes that it is not 
poEsib.e to detenrine in a consistent 
mariner the relative contribution to risk 
of all hazardous substances found at 
sites. CJiven this ansumption, EPA has 
dstermined that basing the toxicity of 
the combination oF substances at a site 
on Uie toxicity of the substance posing 
the greatest hazard is a reasonable and 
appropriately coniiervative approach. In 
many cases, the substance posing the 
greatest hazard is not several orders of 
ma,initude more tcixic than other 
hazardous substances at the site. 
Therefore, the effect of this approach on 
the toxicity factor value—which is 
evaluated in one order of magnitude 
scoring categories—is not as great as 
soniK commenters have suggested (see 
also section III D). In addition, as noted 
abcv e, worst-case defaults are not 
assigned for mobility; population factors 
have no default values. 

Two commenters suggested thai 
because CERCLA -section 125 contains 
no statutory deadl nes, EPA should take 
as much time as ne?cessary fo 

adequately respond. These commenters 
recommended that EPA extend the 
tiered approach of the hazardous waste 
quantity factor to other factors to take 
advantage of the extensive data on 
fossil fuel combustion wastes generated 
by the electric utility industry. 

The Agency does not agree that the 
tiered approach used in the hazardous 
waste quantity factor should be 
extended to other factors for fossil fuel 
combustion waste sites (see also section 
HI K). EPA believes that creating a 
separate HRS to score certain tjTies of 
sites would not allow the Agency to 
provide a imiform measure of relative 
risk at a wide variety of sites, as 
Congress intended. 

One commenter recommended that 
EPA consider using fate and transport 
models currenUy under development to 
incorporate quantitative representations 
cf specific processes and mechanisms 
into the HRS. EPA carefully examined 
this possibility and concluded that 
although the use of fate and transport 
models could conceivably increase the 
accuracy of the HRS for some pathways, 
ccilection of the required site-specific 
data would be far too complex and 
cosUy. Fate and transpmi models are 
appropriate for a comprehensive risk 
assessment but not for a screening tool 
such as the HRS. In addition, EPA's 
review suggested that it would be more 
difficult to achieve consistent results 
among users of such models than with 
the HRS. EP.A points out that it used fate 
and transport models to develop the 
distance weighting factors used in the 
HRS target calculations, and also that 
the HRS incorporates several hazardous 
substance parameters (e.g., mobUity) 
and site parameters (e.g.. travel time) 
that are components of fate and 
transport models. 

Two commenters expressed concern 
that the proposed HRS fails to account 
for the leachabUity of hazardous 
constituents as required by CERCLA 
section 125.' According to the 
commenters, some hazardous 
constituents pose no nsk via ground 
water because they will never be 
released to that medium. Thus, even if 
hazardous waste quantity and 
concentration are considered 
adequately, hazardous waste quantity 
scores for fossU fuel combustion sites 
wU! be erroneously high unless 
leachability is considered as well. 

EPA examined the availability of 
leachate data and the feasibility of using 
such data for calculating hazardous 
su'ostance quantity for all types of 
sources and wastes. The Agency 
decided against using leachate 
concentrations because: 

• Leachate data are not available for 
all sources and wastes, and available 
leachate data on high-volume wastes 
and .some landfills have limited 
applicability for estimating the quantity 
of leachable hazardous substances: 

• Leachate data derived from lab 
studies are limited and do not 
reali:;tically represent the universe of 
field conditions such as heterogeneity of 
wastes, chemistry of leachate, and 
density and pore volume of disposed 
wastes; and 

• i\ny method for using leachate data 
could not be consistenUy or uniformly 
applied to all sites. 

EPA also examined the feasibility of 
developing site-specific leachate data 
for esUmating leachable hazardous 
substance quantity for the ground water 
migration pathway. EPA decided against 
this option because reliable estimation 
of leachable hazardous substance 
quantity .requires comprehensive 
sampling of site-specific heterogeneous 
waste, which v/ould be prohibitively 
expensive and not feasible. In some 
cases, such sampling would be 
technically unfeasible and unsafe. 

EPA evaluated alternatives for 
developing a surrogate for estimating 
leachable hazardous substance quantity. 
The Agency foimd that adding the 
mobUity factor to the ground wafer 
migration pathway, based both on 
solubUities and distribution coefficients 
(KdS) of hazardous substances, and 
multiplying it by the hazardous waste 
quantity factor would be a feasible 
alternative for approximating the 
fraction of hazardous substance 
quantity expected to be released to 
ground water. 

Q. Consideration of Removal Actions 
(Current Versus Initial Conditions) 

The original HRS based the 
evaluation of factors on initial 
conditions. In the preamble to the 
proposed rule, EPA specifically 
requested comments on whether sites 
should be scored on the basis of initial 
or currt 't conditions. The principal 
question is whether the effect of 
response actions, such as the removal of 
some qua"ntity of the waste, should be 
consicered when sites are scored. Initial 
conditions arc defined by the timing of 
the response action: that is, initial 
conditions are the conditions that 
existed prior to any response action. For 
sites where no response action has 
occurred, initial and current conditions 
are the same for evaluating sites. 

Of the 25 commenters responding to 
this issue, 15—including all industry 
commenteis—supported scoring on 
current conditions. In the preamble of 
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the proposed rule, EPA presented two 
approaches for considering response 
actions in HRS scores: (1) Consider 
these actions only for those pathways 
and factors for which they are most 
appropriate; and (2) consider these 
actions in all pathways, but make 
exceptions at sites where initial 
conditions more accurately reflect risks. 

Those who stated a preference 
favored the second, specifying that Uie 
exceptions should be cleariy defined in 
the final rule. These commenters stated 
that scoring aU pathways on current 
conditions would encourage responsible 
parties to clean up sites quickly. They 
reasoned that if cleanups are delayed, 
the threat of migration of the hazardous 
substances increases; therefore, scoring 
on current conditions is consistent With 
the intent of CERCLA because it 
encourages rapid remedial action. One 
commenter said that scoring on irutial 
conditions made little sense when, as a 
result of the cleanup, the level of 
residual contamination was below the 
level required by CERCLA. 

Several proponents of scoring on 
current conditions stated that EPA's 
concern that responsible parties would 
cleannip sites just enough to avoid being 
listed on the NPL was unfounded. They 
argued that the proposed scoring system 
is too complicated to maiupulate, and 
that predicting the effect of partial 
cleanups on the final score would be 
difficult. Others suggested that where 
contamination remains, sampling during 
an SI will discover i t 

Ten commenters did not fully support 
scoring on current conditions. Only one 
opposed any consideration of current 
conditions. Several commenters 
supported scoring the soil exposure and 
air migration pathways on current 
conditions. Others stated that response 
actions should be considered only when 
the actions are conducted under Federal 
or State direction, or when the action 
constitutes a complete cleanup. Several 
added that State actions should not be 
considered because it would penalize 
States with active remedial programs. 
One commenter suggested scoring sites 
on both current and initial conditions: if 
the response action had addressed all 
hazards, then the current conditions 
score should be used. 

Based on public comment, EPA has 
decided to change its policy on 
consideration of removal actions. The 
Agency agrees that consideration of 
such actions in HRS scores is likely to 
increase incentives for rapid actions by 
responsible parties, reducing risks to the 
public and allowing for more cost 
effective expenditure of the Fund. In 
making this decision. EPA tried to 
balance the benefits of considering 

removal actions in HRS scores (e.g., 
increased incentives for rapid actions) 
while also ensuring that the HRS score 
reflects any continuing risks at sites 
where contamination occurred prior to 
any response action. 

Therefore, EPA wUI calculate waste 
quantities based on current conditions. 
Hov/ever, EPA believes the accuracy of 
this approach depends on being able to 
determine with reasonable confidence 
the quantity of hazardous constituents 
remaining in sources at the site and the 
quantity released into the environment. 
As a consequence, where the Agency 
does not have sufficient information to 
estimate the quantity of hazardous 
constituents remaining in die sources at 
the site and in the associated releases, a 
minimum factor value may be assigned 
to Uie hazardous waste quantity factor 
value. Thus, removal actions may not 
reduce waste quantity factor values 
unless the quantity of hazardous 
constituents remaining in sources and in 
releases can be estimated with 
reasonable confidence. 

In addition to providing incentives for 
early response, this approach also 
provides incentives for potentially 
responsible parties to ascertain the 
extent of the remaining contamination at 
sites. Potentially responsible parties 
undertaking removal actions will have 
the primary responsibility for coUecting 
any data needed to support a 
determination of the quantity of 
hazardous constituents remaining. EPA 
expects responsible parties may need to 
conduct sampling and analyses to 
determine the extent of hazardous 
substance migration in soils and other 
media in order to estimate with 
reasonable confidence the quantity of 
hazardous constituents remaining. 

FPA decided not to limit the 
consideration of response actions to 
certain pathways (e.g., the soil exposure 
pathway) because this would overstate 
the risk at sites where removal of 
wastes has eliminated threats in aU 
pathways. Moreover, a more Umited 
approach to consideration of response 
actions would provide less incentive for 
rapid .jsponse action. 

lil'A will evaluate a site based on 
cmrent conditions provided that 
response actions actually have removed 
wastes from the site for proper disposal 
or destruction in a facility permitted 
under the Resource Conservation and 
Recovery Act (RCRA), Uie Toxic 
Substances Control Act (TSCA), or by 
Uie Nuclear Regulatory Commission. 
HP.S scoring will not consider the effects 
of responses that do not reduce waste 
quantities such as providing alternate 
drnking water supplies to populations 
with drinking water supplies 

contaminated by the site. In such cases, 
EPA believes Uiat the initial targets 
factor should be used to reflect the 
adverse impacts caused by 
contamination of drinking water 
supplies; othenvise, a contaminated 
aquifer could be artificially shielded 
from further remediation. This decision 
is consistent with SARA section 118(a), 
which requires that EPA give high 
priority to sites where contamination 
from the site results in closed drinking 
water weUs. Similarly, if residents are 
relocated or if a school is closed 
because of contamination due to the 
site, EPA wiU consider the initial targets 
in scoring Uie site. 

As noted in the proposed rule 
preamble, EPA would only consider 
removals conducted prior to an SL EPA 
beheves that the SI is the appropriate 
time to evaluate conditions, because it is 
the source of most of the data used to 
score a site. Because response action at 
sites may be an ongoing process, it 
would be burdensome to recalculate 
scores continually to reflect such 
actions. 

In response to commenters, EPA also 
considered whether response actions 
should be considered in HRS scores 
only if they are performed under a State 
or EPA order. EPA decided not to 
choose this approach for two reasons. 
First it would diminish the incentive for 
an expeditious response at Uie site if a 
signed order were required. Second, 
because a response action must be 
conducted before the SI to be 
considered in the HRS score, there 
would be little informaUon on site 
conditions upon which this order could 
be based. 

EPA has also decided not to 
differentiate between response actions 
initiated by States and those conducted 
by other parties. The Agency believes 
this approach wiU help ensure 
consistent application of the HRS by 
avoiding situations where two similar 
sites are scored using different sets of 
rules. Moreover, although the Agency is 
sympathetic to concems about 
disincentives to States for initiating 
actions, it beUeves that such cases wiU 
be rare. Many State (and Federal) 
removal actions are interim measures 
designed to stabilize conditions at the 
site. Given the more limited defmition of 
response action noted above (e.g.. 
removal of waste from the site for 
disposal or destruction in a RCRA-
permitted facUity). many actions 
conducted by States would not be 
considered in HRS scoring. In addition, 
in many cases, State and Federal 
removal actions are undertaken after an 
SI has been conducted. As noted above. 
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EPA will only consider removals 
condiic;ed before the SI in the HRS 
score. 

R. Cutoff Score 

In the NPRM preamble, EPA proposed 
that the cutoff score for the revised HRS 
be fiinctionally equivalent to the current 
cutoff score of 28.5 The Agency also 
requested comment on three proposed 
options for determining functional 
equivalence: 

• Option 1: Sconj sites using both the 
original and final rule, then use 
statistical analysis to determine what 
revised HRS score best corresponds to 
28.5: 

• Option 2: Chocpse a score that would 
result in an NPL of the same size as the 
NPL that would be created by using the 
original HRS: and 

• Opdon 3: Identify the risk level that 
would correspond to 28.5 in the original 
HRS and then deteiinine what revised 
HRS score corresponds to that risk level. 

Some commenteis stated that there 
cannot be a functional equivalence if the 
revisions have any meaning. They 
argued 'Jiat if the revisions meet the 
statutory mandate to make the HRS 
more accurate, the scores should be 
different and, therefore, cannot be 
related. Several commenters supported 
the use of a functional equivalent but 
were divided a'oout which option should 
be used. One coma-;enter stated that the 
28.5 score should be evaluated to 
determine whether it reflected minimum 
risk lev els. If it did, the commenter 
suggested that a functional equivalent 
would be apprcpricte and should be 
determined using equivalent risk levels 
(opt.on 3), but also with an eye toward 
keeping the NPL to a manageable size 
(option 2). 

Commenters not supporting the use of 
a functional equivalent suggested a 
variety of alternative approaches, 
includir.g: 

• Establish the cutoff'score based on 
risk, wi Jiout regarci to the current cutoff 
level or a functional equivalent 

• Leave the score at 28.5: 
• Propose a new cutoff score and a 

description of methodology in a public 
notice v.'ith a 60-day public comment 
period; 

• Lower the cutoff score to provide an 
incentiv e to responsible parties to 
undert.ake remedia' efforts and make it 
possibii; for sites where a removal 
action has taken place to make the NPL, 
thus reducing the controversy over 
whetne:- to score sites based on current 
conditicins: 

• Raise the cutolf score by at least 20 
points; 

• Eliminate the prese.Tt cutoff score 
ny creating categories of sites instead of 

individual ranks as a means of 
prioritizing NPL sites; 

• Amend the NPL annually to include 
only those sites that deserve priority 
attention (e.g.. orphaned sites) and are 
likaly to receive Superfund fmancing; or 

• Rank all sites showing any degree 
of public health and/or environmental 
risk on a relative scale and perform 
remedial activities based on available 
funding. 
In addition, four commenters felt that 
the cutoff score for the final rule should 
not be fixed until the technical merits 
and potential scores of representative 
sites are tested and compared using 
both the current and proposed HRS. 
Further, one commenter noted that the 
field test did not indicate the 
relationship between the revised HRS 
score for a given site and the current 
score; another added that until this 
equivalency issue is clarified, 
meaningful comment on any proposed 
revisions cannot be made. 

Based on an analysis of 110 test sites, 
EPA. has decided not to cdiemge the 
cutoff score at this tune. This conclusion 
was reached after applying all three 
approaches to setting a cutoff score that 
would be functionally equivalent to 28.5. 
In its analysis, the Agency scored field 
test sites with both the original and 
revised HRS. The data from these test 
sites show that few sites score in the 
range of 25 to 30 with the revised HRS 
model. The Agency believes that this 
range may represent a breakpoint in the 
distribution of site scores and that the 
sites scoring above the range of 25-30 
are clearly the types of sites that the 
Agency should capture with a screening 
model. Because the analysis did not 
point to a single number as the 
appropriate cutoff, the Agency has 
decided to continue to employ 28.5 as a 
management tool for identifying sites 
that are candidates for the National 
F*riorities List 

rlPA believes that the cutoff score has 
been, and should continue to be, a 
mechanism that allows it to make 
objective decisions on national 
priorities. Because the HRS is intended 
fo be a sc:reening system, the Agency 
has never attached significance to the 
cutoff score as an indicator of a specific 
level of risk from a site, nor has the 
Agency intended the cutoff to reflect a 
point below which no nsk was present. 
The score of 23.5 is not meant to imply 
that risky and non-risky sites can be 
precisely distinguished. Nevertheless, 
the cutoff score has been a useful 
screening tool that has aUowed the 
-Agency fo set priorities and to move 
forward with studying and, where 
."ppropriate, cleaning up hazardous 

waste sites. The vast majority of sites 
scoring above 28.5 in the past have been 
shown to present risks. EPA beheves 
that a cutoff score of 28.5 wiU continue 
to serve this crucial function. 

IV. Section-by-Section Analysis of Rule 
Changes 

Besides the changes discussed above, 
EPA has made substantial editorial 
revisions in the nUe being adopted 
today. Source characterization is 
discussed in section 2 of the final rule, 
along with factors that are evaluated in 
each pathway. These factors include 
hazardous waste quantity,.toxicity, and 
evaluation of targets based on 
benchmarks. The order of presentation 
of the pathways has been changed to 
ground water, surface water, soU 
exposure, and air. FoUowing the four 
sections describing the pathways, a 
section has been added explaining how 
to evaluate sites that have radionuclides 
either as the only hazardous substances 
at the site or in combination with other 
hazardous substances. 

In general, descriptive text that -
provided background information has 
been removed as have references and 
data sources; the sections have been 
rewritten to make the rule easier to read 
and to apply. The figures presenting 
overviews of the pathways and the 
scoring; sheets have been revised 
throughout to reflect changes in the rule 
and assigned values. 

This section describes, for each 
section of the rule and each table, the 
specific substantive changes: editorial 
changes that do not affect the content of 
the nile are not generally noted. 

Sectior 1 Introduction 

The i.ext explaining the background of 
the HRS and describing the rule has 
been removed. Definitions of a number 
of additional terms used in the rule have 
been added for clarity. The definition of 
"hazardous substance" has been revised 
for clarification. The definition of "site" 
has been clarified and now indicates 
that the area between sources may also 
be considerei' oart of the site. The 
definition of "source" has been revised 
to explain that those volumes of air, 
ground wate.'°, surface water, or surface 
water sediments that become 
contaminated by migration of hazardous 
substances are not considered a source, 
except contaminated ground water 
plumes or contaminated surface wafer 
sediments may be considered a source if 
they cannot be attributed to an 
identified source. In addition, the 
definition of source now includes soils 
contaminated by migration of hazardous 
substances. 
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Under the original HRS, the Agency 
took the approach that all feasible 
efforts should be made to identify 
sources before listing a site on the NPL 
If, after an appropriate effort has failed 
to identify a source, the Agency 
believed that the contamination was 
likely to have originated at the type of 
source that would be addressed under 
Superfund, such sites were listed. 
Subsequent investigations after listinfi 
have generally identified a specific 
source. In some cases, EPA has not 
listed contaminated media without 
clearly identified sources because if 
appeared the source of poUution wo'Ud 
not be addressed by Superfund 
programs; an example of such a source 
would be extensive, low-level 
contamination of surface water 
sediments caused by pesticide 
applications. EPA has found this 
approach to be generally workable and 
will continue to evaluate, on a case-by-
case basis, whether sites writh no 
identified sources should be listed. 

Where contaminated media with no 
identified sources exist, the final rule 
generally assigns a hazardous waste quantity 
factor value to such contaminaUon, with the 
value depending on whether there are any 
targets subject to Level I or Level II 
concentrations. For contaminated sediments 
in the surface water migration pathway, if 
there is a clearly defined direction of flow, 
target distances are measured from the point 
of observed sediment contamination that is 
farthest upstream. For ground water plumes 
and for contaminated sediments where there 
is no clear direction of flow, the center of the 
observed ground water or sediment 
contamination is used for the purpose of 
measuring target distance limits. 

Section 2 Evaluations Common to 
Multiple Pathways 

This section covers factors and 
evaluations common to miUtiple 
pathways. The major changes to these 
factors include: observed release criteria 
have been revised: the toxicity factor 
has been changed fo a linear rather than 
a log scale; scales for hazardous waste 
quantify have been made linear and 
expanded, and the hazardous waste 
quantity minimum value has been 
changed: the waste characteristics 
factor category score is now obtained by 
multiplying the factor values and using a 
table to assign the final score: use of 
benchmarks has been extended to all 
pathways and to the nearest individual 
(well/intake) factor, anc" the meUiods for 
comparisons to benchn rks have been 
changed as have the benchmarks used. 
The purpose of this part is to make the 
rule less repetitious by presenting full 
explanations of the evaluation of certain 
factors only once rather than in each 
pathway in which they occur. 

Exceptions related to radionuclides are 
notec throughout the rule and 
referenced to Section 7. 

Section 2.1 Overview. Introduces the 
pathways and threats included in HRS 
scoring. 

Section 2.1.1 Calculation of HRS site 
score. Provides the equation used to 
calculate the final HRS score. 

Section 2.1.2 Calculation of pathway 
score. Indicates, in general, how 
pathway scores are calculated and 
includes a sample pathway score sheet 
(Table 2-1). 

Section 2.1.3 Common evaluations. 
Lists evaluations common to all 
pathways. 

Section 2.2 Characterize sources. 
Introduces source characterization and 
references Table 2-2, the new sample 
source characterization worksheet. 

Section 2.2.1 Identify sources. 
Elxplains that for the three migration 
pathways, sources are identified, and 
for thie soil exposure pathway, areas of 
obsei-ved contamination are identified. 

Section 2.2.2 Identify hazardous 
substances associated with a source. 
Covers information previously provided 
in the infroduction to the waste 
characteristics factor category. 

Section 2.2.3 Identify hazardous 
substances available to a pathwcy. 
Explains which hazardous substances 
may be considered available to each 
pathway. For the three migration 
pathways, the primary limitation on 
availability of a hazardous substance to 
a pathway is that the substance must be 
in a source with a containment factor 
value, for that pathway, greater than 0; 
that is, the hazardous substance must be 
available to migrate from its source to 
the medium evaluated. For the soil 
exposure pathway, the primary 
limitation is that the substance must 
meet the criteria for observed 
contamination and, for the nearby 
threat, it must also be accessible. 

Section 2.3 Likelihood of release. 
Specifies the criteria for establishing an 
observed release (discussed in section 
III G of this preamble) and explains that 
p tential to release factors are 
evaluated only when an observed 
release cannot be documented. Table 2-
3. which replaces Table 2-2 in the 
proposed rule, provides the revised 
observed release criteria for chemical 
analyses for the migration pathways. 
Table 2-3 is also used in establishing 
observed contamination for the soil 
exposure pathway. 

Section 2.4 Waste characteristics. 
Defines the waste characteristics factor 
category. 

Sectjon 2.4.1 Selection of substance 
potentially posing greatest hazard. 

Explains how to select the substance 
potentially posing the greatest hazard. 

Section 2.4.1.1 Toxicity factor. 
Explains how to assign toxicity values. 
Changes in the approach to scoring 
toxicity are discussed in section III D of 
this preamble. Table 2-4 (proposed rule 
Table 2-11) has been revised to make 
the assigned factor values linear rather 
than logarithmic values: however, the 
relationship among the values has not 
changed, A provision to always assign 
lead (and its compounds) an HRS 
toxicity factor value of 10,000 was 
added as a result of changes since the 
time of the proposed rule in the way 
EPA develops chronic toxicity values for 
lead (i.e., reference doses, in units of 
intake (mg/kg-day), are no longer 
developed for lead). 

Section 2.4.1.2 Hazardous substance 
selection. Lists which factors are 
combined, in each pathway or threat to 
select the hazardous substance 
potentially posing the greatest hazard. 
For each migration pathway, each 
substance eligible for consideration is 
evaluated based on the combination of 
toxicity (human or ecosystem) and/or 
mobility, persistence, and 
bioaccumulation (or ecosystem 
bioaccumulation) potential. The 
substances selected for each pathway oi 
threat are those with the highest 
combined values. For the soil exposure 
pathway, the substance with the highest 
toxicity value is selected from among 
substances that meet the criteria for 
observed contamination for the threat 
being evaluated. The use of 
bioaccumulation in the selection of 
substances in the human food chain 
threat has changed as a result of the 
structural changes discussed above. In 
the proposed rule, only substances with 
the highest bioaccumulation values were 
evaluated for toxicity/persistence; in the 
final rule, the substance with the highest 
combined toxicity/persistence/ 
bioaccumulation value is selected in the 
human food chain threat of the overland 
flow/flood migration component. For the 
ground water to surface water migration 
component mobility.is also considered. 
This revised method better reflects the 
overall threat. 

Section 2.4.2 Hazardous waste 
quantity. Describes how to calculate the 
hazardous waste quantity factor value, 
as explained in section III D of this 
preamble. The explanation has been 
simplified from that presented in the 
proposed rule, and a discussion of 
unallocated sources has been added. A 
discussion clarifying the method for 
evaluating hazardous waste quantity in 
the soil exposure pathway was also 
added, and clarifying language on this 
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point was inserted Uuoughout the 
subsections of i 2.4.,^ Table 2-13 from 
the proposed rule has been eliminated. 

Section 2.4S.1 Sourxx hazardous 
waste quantity. DetsiUs the measures 
that may be considered in evaluating 
hazardous waste quantity for a source 
or area of observed ;:ontamination. 

Section 2.4.Z1.1 Hazardous 
constituent quantity. Elxplains how to 
assign a value to the hazardous 
constituent quantity factor. An 
explanation of the treatment of RCRA 
hazardous wastes has been added to 
clarify the scoring of these wastes. 
Table 2-lj, Hazardous Waste Quantity 
Evaluation Equations (proposed rule 
Table 2-:i4), has been revised in several 
ways. The constant divisor of 10 has 
been moved frxim these equations and is 
now incorporated into the factor values 
assigned using Table 2-6. Two types of 
surface impoundments are now Listed to 
ensure that buried surface 
impoundnents are b'eated 
appropnately. Tne term "tanks" has 
been added to containers other than 
drums to clarify hovs- tanks should be ' 
evaluated. Also, equations for 
calculating hazardous waste quantity 
based on area have been revised based 
on a study of waste sites. The study 
indicated that new cepth assumptions 
should be used for some sources; the 
land treatment equation was revised 
based on data from 'he same study 
about ty-fiical loading rates in land 
treatment operation;). 

Section 2.4.2.1.2 Hazardous 
wastestTvam quantity. Explains how to 
assign a value for haizardous 
wastestream quantity based on the mass 
of the wastestream. An explanation of 
the treatment of RC1L\ hazardous 
wastes has been added to clarify the 
scoring cf these wastes. 

Seciion 2.4.2.1.3 Volume. Explains 
how to assign a value for source volume. 

Section 2.4.2.1.4 Area. Explains how 
to assign a value for source area. 

Sec'.to.i 2.4.2.1.5 Calculation of 
source h jzardous waste quantity value. 
Explains how to assign a value to source 
hazardous waste quantity. 

Section 2.4.2.2 Calculation of 
hazardo.js waste quantity factor value. 
Elxpliiins how to assign a factor value to 
hazardous waste quantity using Table 
2-6. The values in Table 2-6 include 
several changes. The cap applied to the 
factor vEilue (i.e., the lowest hazardous 
waste quantity value required to assign 
the maximum facto: value) has been 
increased to reflect more accurately the 
range of hazardous substance quantities 
found at waste sites. The cap is set 
based en the maximum quantity found 
at current NPL sites. Rather than being 
assigr.eci a maximum of 100, as in the 

proposed rule, the assigned factor 
values range to 1,000,000. Each factor 
value less than the cap is assigned for 
quantities that range across two orders 
of magnitude. The two-order-of-
magnitude ranges reflect the uncertainty 
in estimates of both quantity and 
concentration of the hazardous 
substances in sources and assodated 
releases as weU as imcertainty in 
identifying all souices and associated 
releases. Using the ranges also 
simplifies documentation requirements. 
Non-zero values belcrw 1 are rounded to 
1 to ensure that sites with smaU 
amounts of hazardous substances will 
receive a non-zero score for waste 
characteristics. When hazardous 
constituent quantity data are 
incomplete, the minimum hazardous 
waste quantity factor value is 10, except 
for: (1) Migration pathways that have 
any target subject to Level I or II 
concentrations; and (2) migration 
pathways where there has been a 
removal action and the hazardous waste 
quantity factor value would be 100 or 
greater without consideration of the 
removal action. In these cases, the 
minimum hazardous waste quantity 
factor value has been changed to 100 
(see sections III C and III Q above for 
further discussion of the new minimum 
values). 

Section 2.4.3 Waste characteristics 
factor category value. Explains how to 
assign a value to the waste 
characteristics factor category. As 
discussed above, the fmal waste 
characteristics factor value is capped at 
100 (1,000 with bioaccumulation 
potential). Values are assigned by 
placing the product of the waste 
characteristics factors info ranges of one 
order of magnitude, to a cap of 10* (10'* 
if bioaccumulation potential is 
considered). 

Section 2.4.3.1 Factor category 
value. Explains how to use Table 2-7 to 
assign a value to waste characteristics 
when bioaccumulation (or ecosystem 
bioaccumulation) potential is not 
considered. 

Section 2.4.3.2 Factor category 
value, considering bioaccumulation 
potential. Explains how to use Table 2-7 
to assign a value to waste 
characteristics when bioaccumulation 
(or ecosystem bioaccumulation) 
potential is considered. 

Section 2.5 Targets. Explains how 
targets factors are evaluated. This 
approach generally involves three levels 
of evaluation (Level \, Level IL and 
Potential) and the use of media-specific 
concentration benchmarks, as discussed 
in section III H of this preamble. Level 
III has been dropped: use of benchmarks 
has been extended to all pathways and 

to factora that assign values to the 
nearest individual (well/intake). Also 
discusses assigning level based on 
direct observation and describes when 
tissue samples that do not establish 
actual contamination may be used in 
comparisons to benchmarks. 

Section 2.5.1 Determination of level 
of actual contamination at a sampling 
location. Explains the approach used for 
evaluating the level of actual 
contamination at a sampling location; 
changes have been made to aUow the 
level of actual contamination in the 
human food chain threat to be based on 
tissue Scunples from aquatic food chain 
organisms that cannot be used to 
establish an observed release. 

Section 2.5.2 Comparison to 
benchmarks. Lists benchmarks and 
explain:! how to determine whether 
benchmarks have been equalled or 
exceeded (see section III H of this 
preamble): changes have been made to 
aUow the level of actual contamination 
in the human food chain threat to be 
based on tissue samples from aquatic 
food chain organisms that cannot be 
used to establish an observed release. 

Section 3 Ground Water Migration 
Pathway 

The ground water migration pathway 
evaluat<>3 threats resulting from releases 
or potential releases of hazardous 
substances to aquifers. The major 
changes specific only to this pathway 
include replacement of the depth to 
aquifer/hydraulic conductivity and 
sorptive capacity factors with travel 
time and depth to aquifer factors; a 
revised approach for assigning mobility 
values; removal of the ground water use 
factors and their replacement by a 
resources factor evaluation of the 
nearest well factor based on 
benchmarks: and revisions to scoring of 
sites ha vingboth karst and non-karst 
aquifers present. 

Section 3.0 Ground Water Migration 
Pathv^ay. Descriptive text has been 
removed. Figure 3-1 Vas been revised to 
reflect revisions to the factors 
evaluated, and Table 3-1 has been 
revised to reflect the new factor 
categon/ values throughout. 

Section 3.0.1 General 
considerations. The title has been 
changed. 

Section 3.0.1.1 Ground water target 
distance limit An explanation of the 
treatment of contaminated ground water 
plumes with no identified source has 
been added. For these plumes, 
measurement of the target distance limit 
begins at the center of the area of 
observed ground water contnmination: 
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the center is determined based on 
available data. 

Section 3.0.1.2 Aquifer boundaries. 
Descriptive text has been removed. 

Section 3.0.1.2.1 Aquifer 
interconnections. Descriptive text has 
been removed as have examples of 
information useful for identifying aquifer 
intercormections. 

Section 3.0.1.2.2 Aquifer 
discontinuities. Descriptive text has 
been removed. 

Section 3.0.1.3 Karst aquifer 
Descriptive text has been removed, and 
references to factors have been revised 
to reflect changes in factors. Text was 
added to clarify that karst aquifers 
underlying any portion of the sources at 
a site are given special consideration. 

Section 3.1 Likelihood of release. 
Descriptive text has been removed. 

Section 3.1.1 Observed release. 
Description of the criteria for 
establishing an observed release has 
been revised as discussed in Section III 
G of this preamble. 

Section 3.1.2 Potential to release. 
Text has been revised to reflect changes 
in the factors evaluated and to clarify 
that karst aquifers underlying any 
portion of the sources at a site are given 
special consideration in evaluating 
depth to aquifer and travel time. 

Section 3.1.2.1 Containment. 
Explanatory text has been removed and 
the groimd water containment table is 
referenced. Only sources that meet the 
minimum size requirement (i.e., that 
have a source hazardous waste quantity 
value of 0.5 or higher) are used in 
assigning containment factor values. 
This requirement has been added to 
ensure that very small, uncontained 
sources do not unduly influence the 
score. For example, a site might have a . 
large, but highly contained source and a 
very small, uncontained source; without 
a minimum size requirement, potential 
to release could be assigned the 
maximum value based on the very small 
source, which could overestimate the 
potential hazard posed by the site. If no 
source meets the minimum size 
requirement, the highest ground water 
containment factor value assign'ed to the 
sources at the site is used as the factor 
value. Table 3-2—Containment Factor 
Values for Ground Water Migration 
Pathway, has been simplified by 
combining repetitious items and has 
been moved from an attachment to the 
proposed rule into the body of the rule. 

Section 3.1.2.2 Net precipitation. A 
new map has been added as Figure 3-2 
to assign net precipitation factor values. 
The equation for calculating monthly 
potential evapotranspiration was 
clarified. Descriptive text has been 
removed. 

Section 3.1.2.3 Depth to aquifer. As 
described in section III L of this 
preamble, the depth to aquifer factor has 
replaced the sorptive capacity factor 
and is no longer combined in a matrix 
with hydrauHc conductivity for scoring. 
Table 3-5 is new and provides the factor 
values. "The depth to aquifer factor 
reflects the geochemical retardation 
capcicity of the subsurface materials, 
which generally increases as the depth 
increases. Depth to aquifer factor values 
are assigned to three depth ranges. 
Clarifying language was added related 
to karst aquifers. 

Section 3.1.2.4 Travel time. As 
discussed in section III L of this 
preamble, this factor replaces the depth 
to aquifer/hydrauhc conductivity factor 
and is based on the least conductive 
layer(s) rather than on the conductivities 
of a!:l layers between the hazardous 
substances and the aquifer. Table 3-7 
has been revised to reflect these 
changes. Table 3-5 from the proposed 
rule has been renumbered as Table 3-6. 
Text on how to obtain information to 
score this factor has been removed. 
Claiifying language was added related 
to karst aquifers. 

Section 3.1.2.5 Calculation of 
potential to release factor value. Text 
has been revised to reflect new factor 
names. 

Section 3.1.3 Calculation of 
likelihood of release factor category 
value. New maximum value of 550 
based on observed release has been 
added. 

Section 3.2 Waste characteristics. 
Descriptive text has been removed. 

Section 3.2.1 Toxicity/mobility. 
Descriptive text has been removed. 

Section 3.2.1.1 Toxicity. References 
§ 2.4.1.1. 

Section 3.2.1.2 Mobility. As 
discussed in sections UI F and III P of 
this, preamble, the method for assigning 
mobility values to hazardous substances 
has been revised. Table 3-8 has been 
revised. Mobihty values are now linear 
rat ier than categorical place holders 
and are assigned in a matrix combining 
water solubility and distribution 
coefficients. Mobility values may now 
vary by aquifer for a specific hazardous 
substance. The maximum mobility value 
is no longer assigned based on observed 
release by direct observation. A factor 
value of 0 is no longer assigned for 
mobility, as had been the case under the 
proposed rule, where categorical place
holder values were used; because 
mcbility is now multiplied by toxicity 
and hazardous waste quantity, assigning 
a C value would result in a pathway 
score of 0. This result could understate 
the nsk posed by a site with a large 
volume of highly toxic hazardous 

substances with low mobility. 
Furthermore, given the imcertainties 
about estimates of mobility in ground 
water and their applicability in site-
specific situations. EPA determined that 
a 0 value should not be assigned to the 
mobility factor under any conditicms. 

Section 3.2.1.3 Calculation of 
toxicity/mobility factor value. "Text has 
been simplified. Table 3-9 (proposed 
rule Table 3-10), the matrix for assigning 
factor values, has been revised to reflect 
the linear nature of the assigned values. 
Values for a specific hazardous 
substance may now vary by aquifer. 

Section 3.2.2 Hazardous waste 
quantity. References § 2.4.2. 

Section 3.2.3 Calculation of waste 
characteristics factor category value. 
Text has been revised to indicate the 
multipHcation of the factors, the new 
maximum value, and the table used to 
assign the factor category value. 

Section 3.3 Targets. "Text has been 
revised to reflect the new names for 
factors. Descriptive text has been 
removed. Table 3-10 (Table 3-12 in die 
proposed rule) has been modified to list 
the revised benchmarks in this pathway. 

Section 3.3.1 Nearest well. TiUe has 
been changed from maximally exposed 
individual. Text has been added to 
explain how to evaluate nearest wells 
with documented contamination (at 
Level I and 11) and those potentially 
contaminated. Text was added to assign 
Level II contamination to any drinking 
water weU where an observed release 
was established by direct observation. 
This section also explains how to 
evaluate wells drawing from karst 
aquifers. Table 3-11 has been renamed 
and the factor values have been 
changed. See section III B of this 
preamble for a discussion of the changes 
to assigned values for this factor. 

Section 3.3.2 Population. As 
discussedin section III H, population is 
evaluated using health-based 
benchmarks for drinking water. For 
populations potentially exposed, 
population ranges are used to evaluate 
the factor. This section explains whom 
to count for population. Populations 
served by weUs whose water is blended 
with that from other drinking water 
sources are to be apportioned based on 
the well's relative contribution to the 
total blended system. The rule includes 
instructions on the type of data to use 
when determirung relative contributions 
of wells and intakes. This change is 
intended to reflect more accurately the 
exposure to populations through 
blended systems. The rule also includes 
instructions on how to apportion 
population for systems with standby 
weUs or standby surface water intakes. 
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Sec tion 332.1 Level of 
contamination. Explains how to 
evaluate population based on 
concentrations of hazardous substances 
in samples. Text was added to assign 
Level II contamination to any drLnking 
water wells where there is an observed 
release by direct observation. 

Section 3.3.2.2 Level I 
concenti-ations. Explains how to 
evaluate populations exposed to Level I 
concentiations. The scoring cap was 
eliminated and the multiplier (i.e.. 
weight) IS now 10. 

Section 3J3.Z3 Level U 
concenti-ations. Explains how to 
evaluate populations exposed to Level II 
conce.Ttxations. The scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 1. 

Section 3.3.2.4 Potential 
contaminction. Exp.ains how to assign 
values to populations potentially 
exposed to contamiiatitm from the site. 
The formula for cahndating population 
values has been modified to reflect both 
the revised method for evaluating karst 
aquifers (see below i and the use of 
distance-weighted population values 
from Table 3-12, which has been added 
to assign distance-weighted values for 
populations in each distance category. 
The values are determined for each 
distance category and are then added 
across distance catcrgories, and the sum 
is divided by 10 to cerive the factor 
value for potentially ccmtaminated 
population. The assigned values in 
Table 3-12 were determined by 
statistical simulation to yield the same 
population value, on average, as the use 
of the formulas in U.e proposed rule. The 
use of range values has been adopted as 
part of the simplification discussed in 
section 111 A. The rounding rules have 
also changed. The method for evaluating 
karst aquifers has been simplified and is 
explained in this section. Table 3-14 in 
the proposed rule, vmich included 
dilution weighting factors for the general 
case and for two special cases, has been 
removed, and the tv/o special karst 
cases are no longer evaluated. (The 
generally applicable dilution factors for 
karst have not changed and are all 
inconiorated into Uie distance-weighted 
population values in Table 3-12.) The 
scor.ng cap was eliminated, and the 
multiplier (i.e., weight) is now 0.1. 

Section 332.5 Calculation of 
popuiaiion factor value. Has been 
revised to reflect the cUianges in the 
evaluation of actua Jy contaminated 
wells. The rounding rule has also been 
charged, and the scoring cap was 
eliminated. 

Section 3.3.3 Resources. Describes 
how points are assigned to resource 
uses of j^round water. Points may be 

assigned if there are no drinking water 
wells within the target distance limit 
but the water is usable for drinking 
water. This scoring aUows for 
consideration of potential future uses cf 
the aquifers. (See section HI I of this 
preamble for a discussion of the relative 
weighting of these factors.) 

Section 33.4 Wellhead protection 
area. Explains how to assign values to 
this factor. The maximum value is 
assigned when a source or an observed 
release lies partiaUy or fully within a 
wellhead protection area applicable to 
the aquifer being evaluated, and this 
value has been changed from 50 to 20 to 
adjust for scale changes. A new 
criterion for scoring this factor has been 
added. If a wellhead protection area 
applic:able to the aquifer being 
evaluated is within the target distance 
limit and neither of the other conditions 
is met a value of five is assigned. This 
change aUovi's the HRS to place a value 
on the resource. 

Section 3.3.5 Calculation of targets 
factor category value. Has been revised 
to reflect changes in the factor names. 
The rounding rule has been changed, 
and the scoring cap was eliminated. 

Section 3.4 Ground water migration 
score for an aquifer. Text has been 
revised to reflect the new divisor for 
normalizing pathway scores. 

Section 3.5 Calcjlation of ground 
water migration pathway score. Text 
has been simplified. 

In addition to the above noted 
changes, the sorptive capacity factor has 
been eliminated and replaced by the 
depth to aquifer factor, as have the 
tables used to assign values to this 
factor (Tables 3-6 and 3-7 in the 
proposed rule). The ground water use 
factors have also been eliminated as 
have the tables used to assign their 
values (Tables 3-15 and 3-16 in the 
proposed rule). Figures 3-2, 3-3, and 3-4 
and Tables 3-^, 3-8, 3-9, 3-13 of the 
proposed rule have been removed . 

Section 4 Surface Water Migration 
Pathway 

The surface water migration pathway 
evaluates tiireats resulting from releases 
or potential releases of bazcU'dous 
substances to surface water bodies. One 
major change to this pathway is the 
addition of a new component for scoring 
ground water discharge to surface 
water, either this component or the 
overland flow/flood migration 
component or both may be scored. For 
each component, three threats are 
evaluated: drinking water threat human 
fcod chain threat, and environmental 
threat. Other major changes specific to 
this pathway include eh.Tiination of the 
rscreatior.i! use threat; simplification cf 

overland flow potential to release 
factors: modifications to the human food 
chain tlireat including addition of a food 
chain individual: modifications to the 
freatment of bioaccumulation potential 
and addition of a similar factor, 
ecosystem bioaccumulation potential, to 
the evaliuation of the environmental 
threat modifications to the persistence 
facton revisions to the dilution weights: 
additions of l>enchmarks, extension of 
benchmarks to evaluation of the nearest 
intake, and addition of levels of 
contamination to the human food chain 
targets; modifications to criteria for 
estabhshing actual food chain 
contamination: ehmination of the 
surface water use facton addition of a 
resources factor to the targets 
evaluation in the drinking water threat: 
end revisions to sensitive environments. 

Section 4.0 Surface Water Migration 
Pathway. New structure of the pathway 
is explained. Descriptive text has been 
removed. Figure 4-1 has been revised to 
reflect revisions to the factors 
evaluated, and Table 4-1 has been 
revised to reflect the new factor 
category values throughout 

Seciion 4.0.1 Migration components. 
Explains how to score the two migration 
comporents. 

Section 4.02 Surface water 
categories. A defmition of coastal tidal 
waters has been added. Some surface 
weter bodies that belong in this new 
category were fisted in other categories 
in the proposed rule (e.g., bays and 
weUands contiguous with oceans). 
Isolated perennial wetlands have been 
added to the definition of lakes: salt 
water harbors largely protected by 
seawalls have been removed from the 
definition of lakes. Ocean has been 
defmed more precisely as areas 
seaward from the baseline of the 
Territorial Sea. Contiguous bays have 
been removed from, and wetlands 
ccntigujus to the Great Lakes have been 

' added to ocean and ocean-like bodies. 
These definitional changes/ 
clarifications more accurately reflect the 
differert characteristics of the water 
bodies. 

Section 4.1 Overland flow /flood 
migration component. As discussed in 
section III M of this preamble, the 
surface water migration pathway has 
been divided into two components. The 
overland flow/flood component is 
essentially the surface water migration 
pathway as proposed except that the 
recreational use threat has been 
eliminated. 

Section 4.1.1 General 
considerations. Consists of several 
subssc'.lcn-;. 
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Section 4.1.1.1 Definition of the 
hazardous substance migration path for 
o verlan d flo w/flood migrc tion 
component. Text has been simplified. 

Section 4.1.1.2 Target distance limit. 
Explains target distance limits for sites 
in general and adds an explanation of 
how to calculate the target distance 
limit for contaminated sediments with 
no identified source. For these latter 
sources only, when there is a clearly 
defined direction of flow, the target 
distance limit is measured beginning at 
the observed sediment contamination 
farthest upstream: when there is no 
clearly defined direction of flow, the 
target distance Umit is measured from 
the center of the area of observed 
sediment contamination. Discusses the 
determination of whether surface water 
targets are subject to actual or potential 
contamination. Also, text was added to 
assign Level II to targets subject to 
actual contamination based on direct 
observation. 

Section 4.1.1.3 Evaluation of the 
overland flow/flood migration 
component. Explains that for multiple 
watersheds, highest score assigned to a 
watershed is used instead of summing 
watershed scores as proposed. 

Section 4.1.2 Drinking water threat. 
Descriptive text has been removed. 

Section 4.1.2.1 Drinking water 
threat—likelihood of release. Text has 
been simpUfied to clarify when potential 
to release factors need to be evaluated. 

Section 4.1.2.1.1 Observed release. 
Text has been revised to reflect the 
changed maximum value. 

Section 4.1.2.1.2 Potential to release. 
Text has been revised to reflect the 
changed maximum value and has been 
simplified. 

Section 4.1.2.1.2.1 Potential to 
release by overland flow. Elxplains 
when overland flow potential to release 
is not evaluated. 

Section 4.1.2.1.2.1.1 Containment 
Text has been revised to reflect changes 
in the numbering of the containment 
table. Only sources that meet the 
minimum size requirement (i.e., that 
have a source hazardous waste quantity 
value of 0.5 or higher) are used ir 
assigning containment values. This 
requirement has been added to ensure 
that very small, uncontained sources do 
not unduly influence the score. For 
example, a site might have a large, but 
highly contained source and a very 
small, uncontained source; without a 
minimum size requirement, the potential 
to release could be assigned the 
maximum value based on the very small 
source, which could overestimate the 
potential hazard posed by the site. If no 
source meets the minimum size 
requirement the source with the highest 

surface water containment factor value 
is used. Descriptive text has been 
removed. Table 4-2, Containment Factor 
Values for Surface Water Migration 
Pathway, has been simplified by 
combining repetitious items and has 
been moved from an attachment to the 
proposed rule into this section of the 
final rule. 

Section 4.1.2.1.2.1.2 Runoff. Text on 
evaluating rainfaU has been simplified 
by removing explanatory references. 
The runoff curve number has been 
simpUfied by substituting a soU group 
designation in its place. Table 4-4 
(proposed rule Table 4-2) has been 
revised to list only the soU group 
designations. Based on analyses of 
runoff and actual drainage area sizes. 
Table 4-3 (proposed pule Table 4-3) has 
been revised by changing the chvisions 
of drainage area size. Table 4-5 
(proposed rule Table 4-4) has been 
revised to reflect the changes related to 
the use of soil group designations. Table 
4-6 (proposed rule Table 4-5) has been 
revised so that the heading in the table 
reads Rainfall/Runoff Value; the values 
assigned have been adjusted on the 
basis of both the higher maximum value 
assigned to the factor category and the 
analyses described above. Explanatory 
text has been removed. 

Section 4.1.2.1.2.1.3 Distance to 
surface water Values assigned to 
distance to surface water factor values 
in Table 4-7 (proposed rule Table 4-6) 
have been revised to adjust for the 
higher maximum assigned to the factor 
category. 

Section 4.1.2.1.2.1.4 Calculation of 
the factor value for potential to release 
by overland flow. Has not been changed 
except for assigned value. 

Section 4.1.2.1.2.2 Potential to 
release by flood. Descriptive text has 
been removed. 

Section 4.1.2.1.2.2.1 Containment 
(flcod). Text in Table 4-8 (proposed rule 
Table 4-7) has been revised to 
incorporate new language on required 
documentation on containment. The 
requirement for certification by an 
enj;ineer has been dropped. The new 
documentation requirements have been 
added to make the rule consistent with 
RCRA requirements. 

Section 4.1.2.1.2.2.2 Flood frequency. 
Values assigned to this factor by Table 
4-9 (proposed rule Table 4-8] have been 
revised to better reflect probabilities 
and to adjust for the higher maximum 
assigned to the factor category. 
Descriptive text has been removed 

Section 4.1.2.1.2.2.3 Calculation of 
the factor value for potential to release 
by flood. Has been revised to reflect a 
minimum size requirement for sources. 

Section 4.1.2.1.2.3 Calculation of 
potential to release factor value. Text 
has been simplified, and the assigned 
value has been changed. 

Section 4.1.2.1.3 Calculation of 
drinking water threat—likelihood of 
release factor category value. Text has 
been simplified. The maximum value 
has been changed, and the maximum for 
potential to release is no longer equal to 
the maximum for observed release. 

Section 4.1.2.2 Drinking water 
threat—waste characteristics. 
Descriptive text has been removed. 

Section 4.1.2.2.1 Toxicity/ 
persistence. Editorial changes have been 
made. 

Section 4.1.2.2.1.1 Toxicity. 
References \ 2.4.1.1. 

Section 4.1.2.2.1.2 Persistence. As ' 
discussed in section III F of this 
preamble, several changes have been 
made to this factor, including the 
deletion of free-radical oxidation as a 
decay process and the inclusion of 
consideration of Ko, to account for 
sorption to sediments. Table 4-10 

.(proposed rule Table 4-9) has been 
revised to change the values assigned 
from categorical numbers to hnear 
scales. The divisions among the half-
lives for rivers, oceans, coastal tidal 
waters, and Great Lakes have changed 
based on a study of travel time, and the 
text has been modified to clarify the 
procedure for determining whether to 
base the persistence factor on lakes or 
on rivers, oceans, coastal tidal waters, 
and Great Lakes. A factor value of 0 is 
no longer assigned for persistence, as 
had been the case under the proposed 
rule, where categorical place-holder 
values were used because persistence is 
now multiplied by toxicity and 
hazardous waste quantity., assigning a 0 
value would result in a pathway score of 
0. This result could understate the risk 
posed by a site with a large volume of 
highly toxic hazardous substances with 
low persistence. Furthermore, given the 
uncertainties about half-life estimates 
and their applicability in site-specific 
situations, EJPA determined that a 0 
value should not be assigned to the 
persistence factor under any conditions. 
The text has been modified to clarify 
selection of an appropriate default 
value: Table 4-11—Persistence Values— 
Log K<,„ has been added. Descriptive 
text has been removed 

Section 4.1.2.2.13 Calculation of 
toxicity/persistence factor value. Table 
reference has been changed to reflect 
the change in numbering. Table 4-12 
(proposed rule Table 4-10) has been 
changed to reflect the multiplicative 
relationship. 
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Section 4.1.2.2.2 Hazardous waste 
qvcr.tity. References 5 2.4.2. 

Section 4.1.2.2.3 Calculation of 
drinking water threat—waste 
characteristics factor category value. 
Text has been revised to indicate the 
multiplication of the factors, the new 
maximum value, and the table used to 
assign the factor category value. 

Section 4.1.2.3 Drinking water 
threat—targets. Descriptive text has 
been removed. Text was added to 
assign Level Tl to actual contamination 
based on direct observation. 

Se-tion 4.1.2.3.1 Nearest intake. Title 
and the factor n.ime have been changed. 
As dscussed in Section HI B of this 
preamble, this fsictor is now assigned 
values based on health-based 
benchmarks. Instructions for how tc 
assign dUution v^eights to closed lakes 
and lakes with no surface flow entering 
have been added. Table 4-13, Surface 
Water Dilution Weights (proposed rule 
Table 4-11), has been revised to add 
more types of surface water bodies and 
to change the dilution weights. These 
chani'es have been made to reflect more 
accurately the flow ranges of water 
bodies and are based on analysis of 
data on flow rates and dilution. 

Section 4.1.2.3.2 Population. . \s 
explained above population is 
evaluated based on two levels of actual 
contamination. Targets potentially 
contaminated an; dilution weighted and 
are assigned values based on rarges. 
Populations served by intakes which are 
blended with water from other drinking 
water sources are to be apportioned 
basec; on the intake's relative 
ccr.tribution to Uie total blended system. 
The pale includes instructions on the 
type of data to u'le when determining 
relative contributions of intakes and 
wells. This change is intended to reflect 
more accurately ihe exposure of 
populations through blended systems. 
The nile also includes instructions on 
how to apportion population for systems 
with sitandby wells or standby surface 
water intakes. 

Section 4.12.3..?.! Level of 
ccr.taminction. Explains how to 
ev aluate population based on the level 
of contamination to which they are 
exposed. 

Section 4.1.Z.3..12 Level I 
ccncenLrations. E'escriptive text has 
been i^emoved. The scoring cap was 
elirriinated, and t ie multiplier (i.e., 
weight) is now IC. 

Section 4.1.2.3..13 Level II 
concentrations. Text has been simplified 
ar.d revised to reilect the changes 
discussed abtove. The scoring cap was 
elimirated, and tiie multiplier (i.e., 
weight) is now 1. 

Section 4.1.23.2.4 Potential 
contamination. Equation used to 
calculate this factor has been revised as 
discussed above. A new table. Table 4 -
14, Dilution-Weighted Population Values 
for Potential Contamination Factor for 
Surface Water Migration Pathway, has 
been added to assign values, which are 
then added across different surface 
water body types and divided by 10 to 
derive the value for potentially 
contaminated population. The assigned 
values in Table 4-14 for each population 
range category were determined by 
statistical simulation to yield the sa.me 
population value, on average, as the use 
of the formulas in the proposed nile. The 
use of range values has been added as 
part of the simplification discussed in 
section III A- The rounding rule has also 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e.. 
weight) is now 0.1. 

Section 4.1.Z3.2.3 Calculation of 
population factor value. Explains how to 
combine values assigned to the three 
population groups. The rounding rule 
has also been changed, and the scoring 
cap was eliminated. 

Section 4.1.2.3.3 Resources. As 
discussed in section III J of this 
preamble, this factor has been added to 
account for the potential impact of 
surface water contamination on 
resource uses. 

Section 4.1.2.3.4 Calculation of 
drinking water threat—targets factor 
category value. Has been revised to 
reflect the changes in this factor 
category. The rounding rule has also 
been changed, and the scoring cap was 
eliminated. 

Section 4.1.2.4 Calculation of 
drinking water threat score for a 
watershed. Text has been simplified. 
The divisor has changed 

Section 4.13 Human food chain 
threat. Descriptive text has been 
removed 

Section 4.1.3.1 Human food chain 
threat—likelihood of release. Section 
references have been changed. 

Section 4.1.3.2 Human food chain 
threat—waste characteristics. Text has 
been simplified. 

Section 4.1.3.2.1 Toxicity/ 
persistence/bioaccumuJation. Text has 
been simplified and modified because of 
the change in the use of 
bioaccumulation potential in selecting 
the substance potentially posing the 
greatest hazard. 

Section 4.13.2.1.1 Toxicity. Has been 
changed to reference S 2.4.1.1. Also 
changed so that evaluaticm of toxicity is 
not limited to substances with the 
highest bioaccumulation potential. 

Section 4.1.3.2.1.2 Persistence. 
Clarifies how fo evaluate persistence for 

contaminated sediment sources, and 
adds coastal tidal waters as a categopy 
of surface water. Also changed so that 
evaluation of persistence is not limited 
fo substances with the highest 
bioaccumulation potential. 

Section 4.1.32.1.3 Bioaccumulation 
potential. As described in section III M 
of tliis preamble, the method of 
accounting for bioaccumulation 
potential in the selection of the 
subiitance potentially posing the greatest 
haz.ird has been changed. In the final 
rule, bioaccumulation potential is 
con:;:dered together with toxicity and 
persistence rather than as a primary 
selection criterion. This change was 
mace because all three factors are now 
scored on Linear scales. In addition, 
where data exist, separate 
bioconcentration factor values are 
assigned for salt water and fresh watei-
ihe 1 ext now clarifies that the higher of 
these values is used for fisheries in 
brackish water and for sites with 
fisheries present in both salt water and 
fresh wafer. The adjustment for 
biomagnification has been dropped 
because it tended to double count 
bioaccumulation. Both Table 4-15 (Table 
4-14 in the proposed rule) and the text 
have been mociified to clarify the data 
hierarchy for assigning bioaccumulation 
potential factor values. Also, Table 4-15 
now makes it clear that the assigned 
values for bioaccumulation potential are 
on a linear scale. 

Section 4.1.3.2.1.4 Calculation of 
toxicity/persistence/bioaccumulation 
factor value. Explains how to calculate 
a toxicity/persistence/bioaccumulation 
value. Table 4-16. Toxicity/Persistence/ 
Bioaccumulation, has been added to 
assijin the factor value. 

Section 4.1.3.2.2 Hazardous waste 
quantity. References § 4.1.2.2.2. 

Section 4.1.3.2.3 Calculation o] 
hum.an food chain threat—waste 
characteristics factor category value 
Text has been revised to indicate the 
multiplication of the toxicity/persistence 
and hazardous waste quantity factor 
values, subject to a maximim.. and the 
further multiplication cf that product by 
the bioaccumulation potential factor 
value, subject to a maximum for this 
second product, and to reference the 
fable for assigning the factor category 
value:. 

Section 4.1.3.3 Human food chain 
threat—targets. Has been revised to 
reflect addition of the new food chain 
individual and the deletion of the fishen/ 
use factor. As discussed in section lU M 
of this preamble, criteria for establishing 
a fishery subject to actual 
contamination have been revised. Text 
was added to describe the additional 
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tissue samples that can be used to 
establish Level I contamination. 

Section 4.1.3.3.1 Food chain 
individual. As discussed in section III M 
of this preamble, this factor is new. This 
section explains how to assign a value 
to the factor. 

Section 4.1.3.3.2 Population. Has 
been changed as discussed in section ID 
M of this preamble. 

Section 4.1.3.3.2.1 Level I 
concentrations. The approach to 
calculating this factor value has been 
revised as chscussed in section III M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 10, 

Section 4.1.3.3.2.2 Level II 
concentrations. Elxplains how to assign 
values as discussed in section in M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 1. 

Section 4.1.3.3.2.3 Potential human 
food chain contamination. The approach 
to calculating this factor value has been 
revised as discussed in section HI M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 0.1. 

Section 4.1.3.3.2.4 Calculation of the 
population factor value. Text has been 
revised to omit the maximum. The 
rounding rule has been changed, and the 
scoring cap was eliminated. 

Section 4.1.3.3.3 Calculation of 
human food chain threat—targets factor 
category value. Explains how to 
calculate the targets value. The rounding 
mle has been changed, and the scoring 
cap was eliminated. 

Section 4.1.3.4 Calculation of human 
food chain threat score for a watershed. 
Text has been simplified. The divisor 
has changed. 

Section 4.1.4 Environmental threat 
Descriptive text has been removed. 

Section 4.1.4.1 Environmental 
threat—likelihood of release. Section 
references have been changed. 

Section 4.1.4.2 Environmental 
threat—waste characterise '. 
Descriptive text has been removed. 

Section 4.1.4.2.1 Ecosystem toxicity/ 
persistence/bioaccumulation. Text has 
been revised to include the addition of 
ecosystem bioaccumulation potential as 
a multiplicative factor. 

Section 4.1.4.2.1.1 Ecosystem 
toxicity. The approach for evaluating 
ecosystem toxicity has been revised. 
Additions have been made to the data 
hierarchy (see section III) of this 
preamble), and a default value of 100 
was added to cover the situation where 
appropriate aquatic toxicity data were 

unavailable for all of the substances 
being evaluated. Table 4-19 (proposed 
rule Table 4-23) has been revised to 
make the factor linear and to eliminate 
the rating category of 0 (except when 
data are unavailable for a given 
substance): these changes make the 
ecosystem toxicity factor more 
consistent with the toxicity factor in the 
other pathways and threats. Text was 
added to clarify the evaluation of 
ecosystem toxicity for brackish water. 

Se.-tion 4.1.4.2.1.2 Persistence. 
Section references have been changed. 
Clarifies how to evaluate persistence for 
contaminated sediment sources, and 
adds coastal tidal waters as a category 
of surface water. 

Section 4.1.4.2.1.3 Ecosystem 
bioaccumulation potential. As explained 
in section m J of this preamble, this 
factor is new for this threat and is 
evaluated similarly to (but with several 
key thfferences from) the 
bioaccumulation potential factor in the 
human food chain threat. 

Section 4.1.4.2.1.4 Calculation of 
ecosystem toxicity/persistence/ 
bioaccumulation factor value. Section 
references have been changed. Table 4 -
20 (proposed rule Table 4-24) has been 
changed to reflect the changes in the 
values for the factors. Table 4-21, 
Ecosystem Toxicity/Persistence/ 
Bioaccumulation Values, is new and 
assijms values for the combined 
toxicity/persistence/bioaccumulation 
factor. 

Section 4.1.4.2.2 Hazardous waste 
quantity. Section references have been 
changed. 

Section 4.1.4.2.3 Calculation of 
environmental threat—waste 
characteristics factor category value. 
Text has been revised to indicate the 
multiplication of the ecosystem toxicity/ 
persistence and hazardous waste 
quantity factor values, subject to a 
maximum, and the further multiplication 
of thiat product by the ecosystem 
bioaccumulation potential factor value, 
subject to a maximum for this second 
product, and to reference the table for 
assigning the factor category value. 

Section 4.1.4.3 Environmental 
threat—targets. Descriptive text has 
been removed 

Sectio'n 4.1.4.3.1 Sensitive 
environments. Elxplains how to evaluate 
sensitive environments. Table 4-22. 
Ecological-Based Benchmarks for 
Hazardous Substances in Surface 
Water, has been revised as described in 
section III H of this preamble. The 
rounding rule has also been changed. 

Section 4.1.4.3.1.1 Level I 
concentrations. Explains the new 
method of evaluating wetlands based on 
wetland frontage, or. in some situations, 

weUand perimeter. Table 4-23, Sensitive 
Environments Rating Values, has been 
revised as discussed in section III J of 
this preamble. Table 4-24, WeUands 
Rating Values for Surface Water 
Migration Pathway, has been added to 
assign values to weUands based on the 
total length of weUands, The scoring cap 
was eliminated and the multiplier (i.e., 
weight) is now 10. 

Section 4.1.43.1.2 Level II 
concentrations. Has been revised to 
reflect the method of evaluating 
weUands. The scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 1, 

Section 4.1.4.3.1.3 Potential 
contamination. Has been revised to 
reflect the method of evaluating 
weUands. The rounding rule has also 
been changed the scoring cap was 
eliminated, and the multiplier (i.e.. 
weight) is now 0.1. 

Section 4.1.4.3.1.4 Calculation of 
environmental threat—targets factor 
category value. Has been revised to 
remove the maximum from the targets 
factor category. The rounding rule has 
also been changed. 

Section 4.1.4.4 Calculation of 
environmental threat score for a 
watershed. Divisor for the threat has 
changed. A cap of 60 was expliciUy 
placed on the environmental threat 
score, which results in the same 
maximum possible threat score as in the 
proposed rule, (fri the proposed rule, 
environmental threat targets were 
capped at 120, which resulted in an 
environmental threat score maximum of 
60.) However, in the final rule the targets 
category is uncapped and can score 
higher than 120 to compensate for low 
scores in other factor categories. 

Section 4.1.5 Calculation of overland 
flow/flood migration component score 
for a watershed. Explains how to 
calculate the score for the watershed. 

Section 4.1.6 Calculation of overland 
flow/flood migration component score. 
Elxplains how to calculate the score for 
the component based on the highest 
watershed score (in the proposed rule 
watershed scores were summed). 

Section 4.2 Ground water to surface 
water migration component As 
discussed in section III M of this 
preamble, this component has been 
added to the rule to account for 
contamination of surface water bodie!> 
through ground water migration of 
hazardous substances. Thus, all sections 
referring to this component are new. 

Section 4.2.1 General 
considerations. 

Section 4.2.1.1 Eligible surface 
waters. Elxplains the conditions that 
must apply before this component is 
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scored. In general this component is 
scored only when there is a surface 
water within one mile of a source, the 
top of the uppermost aquifer is at or 
above the bottom of the surface water, 
and DO aquifer discontinuity is 
established between the source and the 
portion of surface water witliin one mUe 
of the isource. Exoiptions are also 
explauied. 

Section 42.1J2 Definition of the 
hazardous substance migration path for 
ground water to surface water migration 
component Explains that the migration 
path is defined as shortest straight-line 
distance, within tl̂ îe aqaiier boundary, 
from a source to surface water. 

Section 4.2.1.3 Observed release of a 
specific hazardotK substance to surface 
water in-water sei^menL Explains that 
before an observeii release of an 
individual hazardous substance can be 
established to the surface water in-
water segment, th«; substance must meet 
the criteria for an "jbserved release both 
to ground water and to surface water 
(this requirement does not affect the 
actual scoring of observed release). Also 
clarifies the use of samples from the 
surface: water in-water segment. 

Section 4.2.1.4 Target distance limit 
Explains the criteria for determining the 
target distance limit and for establishing 
whether targets are subject to actual or 
potential contamiration. 

Section 4.2.1.5 Evaluation of the 
ground water to svrface water migration 
compo.ient Explains the general 
approach for evaluating this component 
Figure 4-2, Overview of Ground Water 
to Surface Water f4igration Component 
is new. Table 4-25, which is new, 
provides the sconiig sheets for this 
component. 

Section 4.2.2 Drinking water threat 
Explains the general approach for 
evaluating this thr;at. 

Section 4.22.1 Drinking water 
threat—likelihood of release. Elxplains 
the gereral approach for evaluating this 
factor category. 

Ejection 4.2.2.1.1 Observed release. 
Explains that sconng an observed 
release is based on releases to ground 
water 

Section 4.Z2.12 Potential to release. 
Explains that scorng is based on the 
scoring of potential release to uppermost 
aquifer. 

Section 42.2.13 Calculation of 
drinking water threat—likelihood of 
release factor catigory value. Explains 
how to assign the factor category value. 

Section 42,23 Drinking water 
threat—waste characteristics. Elxplains 
the general approach for evaluating this 
factor category. 

Section 4 ? ? ? . l Toxicity/mobility/ 
persistence. Explains the approach for 
evaluating these factors. 

S e c t i o n 4 ? ? ? 1.1 Toxicity. Elxplains 
that toxicity values are assigned to all 
hazardous substances available to 
migrate to ground water. 

Section 4.2.2.2.1.2 Mobility. Explains 
that the mobility value is assigned to all 
hazardous substances available to 
migrate to ground water. 

S e c t i o n 4 2 ? ? 1 3 Persistence. 
Elxplains that this factor value is 
assigned as in the drinking water threat 
for the overland flow/flood migration 
component for ail hazardcms substances 
available to migrate to ground water. 

Section 4 ?.?.?, 1.4 Calculation of 
toxicity/iBobility/peisistence factor 
value. Explains that the fector value is 
the highest value assigned to any 
hazardous substance evaluated using 
Table 4-26, which is new. 

Section 4.2.2.2.2 Hazardous waste 
quantity. Explains that hazardous waste 
quantity is calculated for hazardcms 
substances available to migrate to 
ground yvater. 

Section 4.2 2.23 CaJcuIation of 
drinking water threat—waste 
characteristics factor category value. 
Elxplains how to calculate the factor 
category value. 

Section 4.Z2.3 Drinking water 
threat—targets. Explains the general 
approach for evaluating this factor 
category. 

Section 4.2.23.1 Nearest intake. 
Elxplains how to determine the dilution 
weight adjustment using Table 4-27. 
which was added and how to assign 
factor values. Figure 4-3 was added to 
iUustrate determination of the ground 
water to surface water angle. (See 
section III O of this preamble for a 
discussion of this adjustment] 

Section 4.223.2 Population. This 
section parallels other population factor 
sections. 

Section 4 2 2 3 2 . 1 Level I 
concentrations. Parallels the population 
factor sections in the overiand flow/ 
flood migration component. 

Section 4.ZZ3.23 Level II 
concentrations. Parallels the (xipulation 
factor sections in the overland flow/ 
flood migration component. 

Section 4.2.2.3.2.3 Potential 
contamination. Parallels the population 
factor sections in the overland flow/ 
flood migration component except for 
addition of the dilution weight 
adjustment 

Section 4.233.2.4 Calculation of 
population factor value. Parallels other 
population factor sections. 

Section 4 .2233 Resources. Parallels 
other resources factor sections. 

Section 4.2.2.3.4 Calculation of the 
drinking water threat—targets factor 
category value. Explains how to 
calculate the factor category value. 

Section 4.2.2.4 Calculation of 
drinking water threat score for a 
watershed. £.\plains how to calculate 
the score for a watershed. 

Section 4.23 Human food chain 
threat Lists the factors evaluated 

Section 4.23.1 Human food chain 
threat—likelihood of release. Elxplains 
how to assign the factor category value. 

Section 4.23 2 Human food chain 
threat—waste characteristics. Lists the 
factors evaluated. 

Section 433.2.1 Toxicity/mobility/ 
persistence/bioaccumulation. Explains 
how to calculate these factor values 
using Table 4-28. which is new. 

Section 433.Z1.1 Toxicity. Explains 
how tr3 calculate this factor vaine. 

Section 4 3 3 2 . 1 3 Mobility. Explains 
how to calculate this factor value. 

Section 4 3 3 3 1 . 3 Persistence. 
Explains how to calculate this factor 
value. 

Section 43.3.2.1.4 Bioaccumulation 
potential. Explains how to calcnilate this 
factor value. 

Section 43.3.2.1.5 Calculation of 
toxicity/mobility/persistence/ 
bioaccumulation factor value. Explains 
how to calculate this value using Tables 
3-3, 4-26, and 4-28. 

Section 4.2.332 Hazardous waste 
quantity. Explains how to assign the 
factor value. 

Section 42.32.3 Calculation of 
human food chain threat—waste 
chara.cteristics factor category value. 
Explains how to calculate this factor 
category value. 

Section 4.Z33 Human food chain 
threat—targets. Explains the factors to 
be evaluated. 

Section 43.33.1 Food chain 
individual. Explains how to assign the 
factor value. 

Section 43.3.33 Population. Elxplains 
how to calculate this factor value. 

Section 43.3.33.1 Level I 
concentrations. ParaUels the population 
factor in the human food chain threat for 
the overiand flow/flood migration 
component. 

Section 4.2.3.3.2.2 Level II 
concentrations. Parallels the population 
factor in the human food chain threat for 
the overland flow/flood migration 
component 

Section 4.2.3.3.2.3 Potential human 
food chain contamination. Parallels the 
population factor in the human food 
chain Uireat for the overland flow/flood 
component, except for addition of the 
dilution weight adjustment. 
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Section 4.2.3.3.2.4 Calculation of the 
population factor value. Explains how to 
calculate this factor value. 

Section 4.2.3.3.3 Calculation of f 
human food chain threat—targets factor 
category value. Explains how to 
calculate this factor category value. 

Section 4.2.3.4 Calculation of human 
food chain threat score for a watershed. 
Explains how to calculate the score for a 
watershed. 

Section 4.2.4 Environmental threat 
Lists the factors evaluated. 

Section 4.2.4.1 Environmental 
threat—likelihood of release. Explains 
how to calculate this factor category 
value. 

Section 4.2.4.2 Environmental 
threat—waste characteristics. Elxplains 
how to calculate this factor category 
value. 

Section 4.2.4.2.1 Ecosystem toxicity/ 
mobility/persistence/bioaccumulation. 
Elxplains how to calculate these factor 
values. 

Section 4.2.4.2.1.1 Ecosystem 
toxicity. Explains how to calculate this 
factor value. 

Section 4.2.4.2.1.2 Mobility. Explains 
how to calculate this factor value. 

Section 4.2.4.2.1.3 Persistence. 
Explains how to calculate this factor 
value. 

Section 4.2.4.2.1.4 Ecosystem 
bioaccumulation potential. ParaUels the 
ecosystem bioaccumulation evaluation 
in the overland flow/flood component, 
except expands the species considered 
as discussed in section III J. 

Section 4.2.4.Z1.5 Calculation of 
ecosystem toxicity/mobility/ 
persistence/bioaccumulation factor 
value. Explains how to calculate this 
factor value using Tables 3-9, 4-29, and 
4-30, which were added. 

Section 4.2.4.2.2 Hazardous waste 
quantity. Explains how to calculate this 
factor value. 

Section 4.2.4.2.3 Calculation of 
environmental threat—waste 
characteristics factor category value. 
Explains how to calculate this factor 
category value. 

Section 4.2.4.3 Environmental 
threat—targets. Explains how to 
calculate this factor category value. 

Section 4.2.4.3.1 Sensitive 
environments. Explains how to calculate 
this factor value. 

Section 4.2.4.3.1.1 Level I 
concentrations. Parallels factor sections 
in the overland flow/flood migration 
component. 

Section 4.2.4.3.13 Level II 
concentrations. Parallels factor sections 
in the overland flow/flood migration 
component-

Section 4.2.4.3.1.3 Potential 
contamination. Parallels factor sections 

in the overland flow/flood migration 
component except for addition of the 
diluton weight adjustment. 

Section 4.2.4.3.1.4 Calculation of 
environmental threat—targets factor 
category value. Explains how to 
calculate the value for the factor 
category. 

Section 4.2.4.4 Calculation of 
environmental threat score for a 
watershed. Explains how to calculate 
this threat score for a watershed. 

Section 4.2.5 Calculation of ground 
water to surface water migration 
component score for a watershed 
Explains how to calculate a watershed 
score for this component. 

Section 4.2.6 Calculation of ground 
water to surface water migration 
component score. Explains how to 
calciUate this score based on the scores 
for watersheds evaluated for this 
component. 

Section 4.3 Calculation of surface 
water migration pathway score. 
Elxplains how to assign the pathway 
scon;. 

In addition to the above noted 
changes, the recreational use threat has 
been eliminated. The drinking water use 
and other use factors have also been 
eliminated as have the tables (4-12 and 
4-13 in the proposed rule) that related to 
sconng these factors. Figures 4-1, 4-2, 
and 4-3 as well as Tables 4-15, and 4-17 
through 4-22 from the proposed rule 
have been eliminated. 

Section 5 Soil Exposure Pathway 

TTie soU exposure pathway evaluates 
threats resulting from contamination of 
surface material. The major changes 
specific to this pathway include revision 
of the name of the pathway: elimination 
of children under seven as a population 
that must be counted and evaluated 
separately: addition of hazardous waste 
quantity to the waste characteristics 
factor category: inclusion of workers in 
the evaluation of resident population 
targets: weighting of resident population 
based on benchmarks; inclusion of the 
nearest individual factor in both the 
resident and nearby targets factor 
category: inclusion of a resources factor 
in the resident population evaluation: 
and revisions to the sensitive 
environments factor. 

Section 5.0 Soil Exposure Path way. 
The name of the pathway has been 
changed from onsite exposure to soil 
exposure. Descriptive text has been 
removed. Figure 5-1 has been revised to 
reflect revisions to the factors 
evaluated. Table 5-1 has been revised to 
reflect the new factor category values 
throughout, which were made more 
consistent with the other pathways. 

Section 5.0.1 General 
considerations. Has been revised to 
reflect the redefinition of source, 
discussed in section III N of this 
preamble. The methods for establishing 
areas of observed contamination and for 
determining die hazardous substances 
associated with an area of observed 
contamination have been clarified. The 
instructions have been revised to make 
clear that any part of a site that is 
covered by a permanent or otherwise 
maintained impermeable material such 
as asphalt is not considered in 
evaluating the pathway. 

Section 5.1 Resident population 
threat Has been revised to specify 
when the resident population threat 
should be evaluated. The requirements 
stale that this threat is scored when 
there is an area of observed 
contamination within the property 
boundary and within 200 feet of a 
residence, schooL day care center, or 
workplace, or within the boundaries of 
terrestrial sensitive environments and 
specified resources. 

Section 5.1.1 Likelihood of exposure. 
Text has been simplified. 

Section 5.1.2 Waste characteristics. 
Evaluation of waste characteristics has 
been changed to include hazardous 
waste quantity as well as toxicity. 
Hazardous waste quantity was added to 
the factor category in response to 
comments that the pathway did not 
consider the dose relationship: the 
combination of hazardous waste 
quantity and toxicity is a surrogate for 
that relationship and makes the 
pathway more consistent with the rest 
of the rule. The text has been revised to 
reflect the change. 

Section 5.1.2.1 Toxicity. References 
the section explaining how to assign 
toxicity factor values. 

Section 5.1.2.2 Hazardous waste 
quantity. This section is new and 
explains how to assign a value to this 
factor. Table 5-2, Hazardous Waste 
Quantity Evaluation Equations for Soil 
Exposure Pathway, is a revision of 
Table 2-14 from the proposed rule. This 
table differs from Table 2-5 of Uie final 
rule because generally only the top two 
feet of an area of observed 
contamination are considered in 
evaluating the pathway. LandfiUs, 
contaminated soils, waste piles, land 
treatment areas, dry surface 
impoundments, and buried/backfilled 
surface impoundments, which can be 
evaluated based on their volume in 
Table 2-5, are evaluated for this 
pathway using the area measure 
because the area measure now has a 
two-foot depth built into the equation. 
Surface impoundments containing 
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hazardous substances present as liquids, 
tanl;s, and containers may be evaluated 
based on volume because it is possible 
that a person could wade, swim, reach, 
or fall to a depth ;^eater than two feet 

Seciion 5.1.2.3 Calculation of waste 
characteristics factor category value. 
Elxplains how to combine the toxicity 
and hazardous waste quantity factor 
values, subject to the new maximum. 

Section 5.1.3 Targets. This factor 
category has been revised substantially. 
As discussed in section III N above, the 
high-risk target population has been 
eliminated, and workers have been 
added as targets. Table 5-3, Health-
Based Benchmarks for Hazardous 
Substances in Soils, has been added to 
list benchmarks appropriate for this 
pathway. 

Section 5.1.3.1 Resident individual. 
The resident individual factor has been 
added for consistency with other 
pathways. 

Section 5.1.33 Resident population. 
Explains how to evaluate the resident 
population using health-based 
benchmarks, described in section III H 
above, and how to estimate this 
population. 

Section 5.13.2.1 Level I 
concentrations. Explains how to assign 
a value for this new factor. 

Section 5.1.3.2.2 Level II 
concentrations. EKplains how to assign 
a value for this ntiw factor. 

Section 5.1.3.2.3' Calculation of 
resident population factor value. 
Explains how to calcuJate this factor 
value. 

Section 5.13.3 Workers. Explains 
how to evaluate vvorkers. 

Section 5.1.3.4 Resources. Explains 
how to assign values if the area of 
observed contam.nation includes land 
used for commercial agriculture, 
coTJTisrcial silviculture, or commercial 
livestock grazing or production. 

Section 5.1.3.5 Terrestrial sensitive 
environments. The value assigned for 
this factor has been revised so that the 
value is based on the sum of the values 
assigned to terrestrial-sensitive 
envircnments in areas of observed 
contamination, rather than on the 
highe£;t scoring terrestrial sensitive 
envircinment. The maximum value that 
car. he assigned to this factor is limited, 
but i.", higher than under the proposed 
rule. The limit is determined by scoring 
the pathway with only sensitive 
environments in the targets factor 
category; the paUiway score under these 
conditions may not exceed 60 points. 
The sensitive environments listed in 
Table 5-5 have been modified. The text 
has been simplified and references 
changed to correspond to changes in the 

rule. The rounding rule has been 
changed. 

Section 5.1.3.6 Calculation of 
resident population targets factor 
category value. Explains how to 
calculate the factor category value from 
the revised factors. The rounding rule 
has been changed. 

Section 5.1.4 Calculation of resident 
population threat score. Has only minor 
editorial changes. 

Section 5.2 Nearby population 
threat Introductory text has been 
clarified. 

Section 5.2.1 Likelihood of exposure. 
Lists the factors evaluated. 

Section 5.2.1.1 A ttractiveness/ 
accessibility. As explained in section III 
N of this preamble, the name of this 
factor has changed as have the criteria 
used to assign values. This factor now 
emphasizes the use of the area by the 
general public. Descriptive text has been 
removed. Table 5-6 (proposed rule 
Table 5-4) has been changed by 
redefining the criteria and the assigned 
values, and by adding a value of 0 for 
sites that are physicaUy inaccessible to 
the public. 

Section 5.2.1.2 Area of 
contamination. The tide of this section 
has been changed. This factor is now 
based solely on area of contamination, 
which relates to the likelihood of 
exposure, unlike hazardous waste 
quantity, which serves as part of the 
surrogate for dose. Values are assigned 
using Table 5-7, which is new. 

Section 5.2.1.3 Likelihood of 
exposure factor category value. Text 
has been revised to reflect the new 
names of the factors. Table 5-6 
(proposed rule Table 5-5) has been 
revised in response to the changes noted 
above for the attractiveness/ 
accessibility and area of contamination 
factors. 

Section 5.2.2 Waste characteristics. 
Text has been revised to reflect changes 
in the factor category. 

Section 5.2.2.1 Toxicity. Elxplains 
how to evaluate the toxicity factor for 
the nearby population threat. 

Section 5.2.2.2 Hazardous waste 
quantity. This section is new, as is 
consideration of this factor in this 
threat As discussed above, this factor 
has been added in response to 
comments and to make the pathway 
more consistent with the other 
pathways. The section explains how to 
assign the factor value. 

Section 5.2.2.3 Calculation of waste 
characteristics factor category value. 
Explains how to combine the toxicity 
and hazardous waste quantity factor 
values, subject to the new maximum. 

Section 5.2.3 Targets. Descriptive 
text has been removed. 

Section S.2.3.1 Nearby individual. 
This section is new and explains how tc 
assign a value to the nearby individual 
(i.e., resident or student with shortest 
travel distance) if there is no resident 
individuaL The factor has been added to 
make the nearby threat consistent with 
other pathways. Table 5-9, Nearby 
Individual Factor Values, is new. 

Section 5.2.3.2 Population within one 
mile. This section is new and includes 
the text that previously appeared under 
the Targets section. The section explains 
how to assign a value using Table 5-10. 
The text has been revised for clarity. 
Table 5-10, Distance-Weighted 
Population Values for Nearby 
Population Threat is new. The table 
assigns distance-weighted values for 
population in each fravel distance 
category. Tne values in the table were 
deternined by statistical simulation to 

"yield the same population, on average, 
as the use of the formulas in the 
proposed rule. The distance weights 
have been modified as foUows: for 
fravel distance of > 0 to V* mile, the 
assigned distance weight is 0.025; for 
> V* 1.0 Vi mile, 0.0125, and for > % to 1 
mUe, 0.00625. The use of population 
ranges has been adopted as part of the 
simplification discussed in section III A. 

Section 5.2.3.3 Calculation of nearby 
population targets factor category value. 
Text has been revised to reflect the 
changes in the targets factor category 
and ill the rounding rule. 

Section 5.2.4 Calculation of nearby 
population threat score. Minor editorial 
changes only. 

Section 5.3 CaJcuIation of the soil 
exposure pathway score. Has been 
changed to reflect the change in the 
value used as a divisor. 

fri addition to the above noted 
changes. Figures 5-2 and 5-3 and Tables 
5-4 a:nd 5-6 from the proposed rule have 
been removed. 

Section 6 Air Migration Pathway 

The air migration pathway evaluates 
the relative threat resulting from 
releases or potential releases of 
hazaidous substances, either as gases or 
particulates, to the air. The major 
changes specific to this pathway include 
separate evaluation of gas and 
particulates in the likelihood to release 
facto;- category; inclusion of benchmarks 
to evaluate population and the nearest 
indiv dual; weighting of sensitive 
environments based on actual or 
potential contamination: revision of the 
distance weights: deletion of the land 
use factor and inclusion of a resources 
facto;- in the evaluation of population: 
and revisions to the mobility factor. 
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Section 6.0 Air Migration Pathway. 
Descriptive text has been removed 
Figure 6-1 has been revised to reflect 
revisions to the factors evaluated and 
Table 6-1 has been revised to reflect the 
new fac:tor category values throughout 

Section 6.1 Likelihood of release. 
Has been revised to eliminate 
explanatory text and to add instructions 
about whicii factors to evaluate for this 
factor category. 

Section 6.1.1 Observed release. As 
discussed in section ID G of this 
preamble, the specific criteria have been 
revised. 

Section 6.1.2 Potential to release. As 
explained in section III O of this 
preamble, the method for evaluating this 
factor has been revised Gas potential to 
release and particulate potential to 
release are evaluated separately. The 
explanatory text has been removed. 

Section 6.13.1 Gas potential to 
release. Elxplains how this factor is 
evaluated. Table 6-2 (proposed rule 
•j able 2-3) has been revised to apply 
c.Uy to the gas potential to release 

-f .ctors. 
Section 6.13.1.1 Gas containment 

Descriptive text has been removed. 
Table 6-3 (proposed rule Table 2-5) has 
been simplified The depth requirements 
and other containment requirements 
have been revised based on pubUc 
comment the field test and a review of 
recent information on covering systems. 
Consideration of biogas releases has 
been added. Assigned values have been 
revised and also reflect the revised 
maximum value for the factor. 

Section 6.1.2.13 Gas source type. 
New source types have been added to 
Table 6-4 (proposed rule Table 2-6), and 
the assigned values have been revised. 
A.S explained in section ED O of this 
preamble, new source types and 
subgroups for specific types have been 
added in response to comments and the 
field test to make this factor easier to 
evaluate. Treatment of sources when no 
source meets the minimum size has been 
clarified. 

Section 6.1.Z1.3 Gas migration 
potential. As explained in section III O 
of this preamble, this section has been 
renamed and the approach for assigning 
values changed slightly. This section 
explains how to assign values to each 
substance and subsequenUy to the 
source using Tables 6-5, 6-6, and 6-7. 
Dry soil relative volatility has been 
removed as a measure of gas migration 
potential. The foomotes have been 
removed from Table 6-5 (proposed rule 
Table 2-7) and the name has been 
changed to "Values for Vapor Pressure 
and Henry's Constant" The tiUes of 
Tables 6-fi and 6-7 have been changed. 
The values assigned have also been 

changed to reflect the revised maximum 
value for the factor category. Descriptive 
text has been removed 

Section 6.13.1.4 Calculation of gas 
potential to release value. Elxplains how 
to cidoUate this value. 

Section 6.1.Z2 Particulate potential 
to release. Explains how this factor is 
evaluated Table 6-8 (proposed rule 
Table 2-3) has been revised to apply 
only to the particulate potential to 
release factors. 

Section 6.1.23.1 Particulate 
containment References Table 6-9 
(Table 2-5 from the proposed rule). The 
criteiria and values assigned using this 
table have been changed as discussed 
in se^ction m O of this preamble. 
Considerations of depUi have been 
added for particulates. 

Section 8.133.2 Particulate source 
type. In response to comments, new 
kinois of source types and subgroups of 
soui'ce types have been added to make 
this factor easier to score. The values 
assigned have been revised to reflect the 
changed factor category maximum. 
Treatment of sources when no source 
meets the minimum size has been 
clarified. 

Section &1.2.Z3 Particulate 
migration potential. Has been renamed. 
Descriptive text has been removed. 
Proposed rule Figure 2-3 has been 
sLmplified expanded and renumbered 
as Figure 6-2. Proposed rule Table 2-9 
has been renumbered as Table 6-10. 

Section 6.13.2.4 Calculation of 
paniculate potential tc release value. 
Describes how to caloUate this value. 

Section 6.1.Z3 Calculation of 
potential to release factor value for the 
site. Text has been simplified and 
mociified to account for gas and 
particulate potential to release. 

Section 6.1.3 Calculation of 
likelihood of release factor category 
value. Describes <:alculation procedure. 

Section 6 3 Waste characteristics. 
Descriptive text has been removed. 

Section 63.1 Toxicity/mobility. Text 
has been simplified. 

Section 6.2.1.1 Toxicity. Descriptive 
text has been removed and § 2.4.1.1 is 
referenced. 

Section 63.13 Mobility. As 
explamed in section III F of this 
preamble, the scoring of this factor has 
changed Gas mobility is now based 
only on vapor pressure. The maximum 
value assigned for particulate mobUity is 
no longer the same as the maximum 
assigned for gas mobUity. The 
particulate mobility values are assigned 
based on Figure 6-3 or the equation in 
the text along wiUi Table 6-12. The 
values assigned have been put on linear 
scales to be consistent with the new 
structure of the waste characteristics 

factor category. The text has been 
simplified 

Section 63.13 Calculation of 
toxicity/mobility factor value. 'Table fr-
13, proposed rule Table 2-12, the matrix 
for assigning toxicity/mobility factor 
values has been revised to reflect the 
changes in values assigned to both 
factors. 

Section 6 2 3 Hazardous waste 
quantity. Descriptive text has been 
removed and § 2.4.2 is referenced. 

Section 6 3 3 Calculation of waste 
characteristics factor category value. 
The text has been revised to indicate the 
multiplication of the component factors, 
the new maximum value, and the table 
used to assign the factor category value. 

Section 6 3 Targets. The target 
distance limit has been modified to 
include targets beyond four nules when 
an observed release extends beyond 
that distance. Text has been added to 
explain how to evaluate populations and 
sensitive environments exposed to 
actual contamination. Text was added 
to clarify that actual contamination 
based on an observed release 
established by direct observation should 
be considered Level U. Table 6-14, 
Health-Based Benchmarks for 
Hazardous Substances in Air, has been 
added to list the benchmarks used for 
this pathway. Table 6-15, Air Migration 
Pathway Distance Weights (proposed 
rule Table 2-16), has been revised to 
reflect changes in the chstance weights 
discussed in section III O of this 
preamble. 

Section 6.3.1 Nearest individual. The 
title has been (dianged from maximaUy 
exposed individuaL As discussed above, 
this factor is now evaluated based on 
actual contamination and potential 
contamination. The name of Table 6-16 
(proposed rule Table 2T-15) has been 
changed and the values have been 
revised based on changes to the 
distance weights. Descniptive text has 
been removed 

Section 6.33 Population. Evaluation 
of population based on health-based 
benchmarks has been added as 
discussed in section ID H of this 
preamble. 

Section 6.3.Z1 Level of 
contamination. Explains how to 
evaluate population based on 
concentrations of hazardous substances 
in samples. 

Section 6.333 Level I 
concentrations. Explains how to 
evaluate populations exposed to Level I 
concentrations. The scoring cap was 
eliminated and the multiplier (i.e., 
weight) is now 10. 

Section 6.333 Level II 
concentrations. Explains how to 
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evaluate populations exposed to Level II 
concentrations. 

Section 6.3.2.4 Potential 
contamination. Explains how to assign 
values to populations potentially 
exposed to contamination from the site. 
The fonnula for calculating population 
values has been revised. Table 6-17, 
which assigns chstance-weighted values 
for populations in each distance 
catego;-y, has beeri added. The values in 
the table were determined by statistical 
simulation to yield the same population, 
on average, as the use of the formulas in 
the proposed rule. The use of population 
ranges has been adopted as part of the 
simplification discussed in section III A. 
The ro mding rule has been changed, the 
scoring cap was eliminated, and the 
multiplier (i.e., weight) is now 0.1. 

Section 6.3.2.5 Calculation of the 
population factor value. Elxplains how to 
calculate the factor value. "The scoring 
cap we;s elinunated. 

Section 6.3.3 Resources. Elxplains 
how to assign points to resources, which 
in this pathway is based on the presence 
of commercial agr culture, commercial 
silviculture, and major or designated 
recreation areas. 

Section 6.3.4 Sensitive 
enviro.iments. Elxplains how sensitive 
environments are evaluated based on 
actual and potential contamination. The 
maximum value U.at can be assigned to 
this factor is limited, but is greater than 
in the proposed rule. The limit is 
detenrined by scoring the pathway with 
only sensitive environments in the 
targets factor category: the pathway 
score under these conditions may not 
exceed 60 points. 

Section 6.3.4.1 Actual 
contamination. Elxplains how to assign 
factor values for sensitive environments 
subject to actual contamination and how 
to assign values to wetlands based on 
total acreage. A new Table 6-18, 
Wetlaiids Rating Values for the Air 
Mieration Pathway, has been added to 
assign values to weUands based on 
acreage. 

Section 6.3.4.2 Potential 
contamination. Explains how to 
calculate the factor value for potentiaUy 
contaminated sensitive environments 
and how to assign values to weUands 
based on total acreage within each 
distance category. The rounding rule has 
been changed. 

Section 6.3.4.3 Calculation of 
sensitive environ.rtents factor value. 
Explains how to calculate the factor 
value. The rounding rule has been 
changed. 

Section 6.3.5 Calculation of targets 
factor category value. Text has been 
revised to reflect the new names for 
factors. 

Section 6.4 Calculation of air 
migration pathway score. Text has been 
revised to reflect the new divisor. 

In addition to the above noted 
changes, the land use factor. Figure 2-2. 
and Tables 2-2, 2-3, 2-13, 2-17, and 2-19 
in the proposed rule have been removed. 

Section 7 Sites Containing Radioactive 
Substances 

This entire part of the rule is new. As 
discussed in section III E of the 
preamble, this section has been added 
to provide direction on evaluating sites 
containing radioactive substances. 
Table 7-1 lists factors evaluated 
differenUy for such sites. 

Section 7.1 Likelihood o f re lease/ 
likelihood of exposure. Explains the 
approach to evaluating the factor 
category. 

Section 7.1.1 Observed release/ 
observed contamination. Explains how 
to evaluate observed release (observed 
contamination) for radionuclides. The 
evaluation differs for radionuclides that 
occur naturally or are ubiquitous in the 
environment for man-made 
radionuclides without ubiquitous 
background concentrations in the 
environment, and for gamma-emitting 
radionuclides in the soil exposure 
pathway. This section also explains the 
appropriate procedures for sites with 
mixed radioactive and other hazardous 
substances. 

Section 7.13 Potential to release. 
Explains that potential to release factors 
are evaluated on the physical and 
chemical properties of radionuclides, not 
their radioactivity. 

Section 7 3 Waste characteristics. 
Lists the factors evaluated. 

Section 7.2.1 Human toxicity. 
Elxplains how to assign toxicity values 
to radioactive substances and describes 
appropriate procedures for sites 
contaming mixed radionuclides and 
other hazardous substances. 

Section 7.2.2 Ecosystem toxicity. 
Elxplains that ecosystem toxicity for 
radionuclides is assigned a value in the 
same way as is human toxicity except 
that the default value is 100 rather than 
1.000. 

Section 7.2.3 Persistence. Explains 
that radioactive substances are assigned 
persistence values based solely on half-
life—radioactive half-life and 
volatilization half-life. Explains how to 
evaluate persistence for mbced 
radioactive and other hazardous 
substances. 

Section 7.2.4 Selection of the 
substance potentially posing greatest 
hazard. The section explains how to 
select the substance potentially posing 
the greatest hazard. 

Section 7.2.5 Hazardous waste 
quantity. Explains how to evaluate the 
hazanious waste quantity factor for 
sites containing radioactive substances. 

Seciion 7.2.5.1 Source hazardous 
waste quantity for radionuclides. 
Descrbes differences between the 
migration pathways and the soil 
exposure pathway. 

Section 7.2.5.1.1 Radionuclide 
constituent quantity (Tier A). Explains 
how to evaluate radionuclide 
constituent quantity for radionuclides. 

Section 7.2.5.1.2 Radionuclide 
wastestream quantity (Tier B). Explains 
how to evaluate radionuclide 
wastesfream quantity for radionuclides. 

Section 7,2.5.1.3 Calculation of 
source hazardous waste quantity value 
for radionuclides. Explains how to 
assign a source value. 

Section 7.2.5.2 Calculation of 
hazardous waste quantity factor value 
for radionuclides. Explains how to 
calculate the hazardous waste quantity 
factor value for radionuclides and 
descrbes use of the minimum value, 
which is either 10 or 100 (as described in 
section 2.4.2.2 above). 

Section 7.2.5.3 Calculation of 
hazardous waste quantity factor value 
for sites containing mixed radioactive 
and other hazardous substances. 
Explains how to calculate the factor 
value for these sites. 

Section 7.3 Targets. Explains how to 
evaluate targets at sites containing 
radioactive substances and sites 
containing radioactive and other 
hazardous substances. 

Sec tion 7.3.1 Level of contamination 
at a sampling location. Explains how to 
determine the appropriate level of 
contamination. 

Section 7.3.2 Selection of 
benchmarks and comparisons with 
observed release/observed 
contamination. This section lists the 
benclimarks and explains how they are 
used in determining the level of 
contamination. 

V. Required Analyses 

A. Executive Order No. 12291 

Under Executive Order No. 12291, the 
Agency must judge whether a regulation 
is "major" and thus subject to the 
requi;-ement of a Regulatory Impact 
Analysis. The rule published today is 
not major because the rule will not 
result in an effect on the economy of 
$100 million or more, will not result in 
increased costs or prices, will not have 
significant adverse effects on 
competition, employment investment, 
productfvity, and innovation, and will 
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not significanUy disrupt domestic and 
export markets. 

To estimate the costs associated with 
the final rule, a final economic analysis 
entitled "Economic Impact Analysis of 
the Revised Hazard Ranking System" 
was prepared as an addendum to the 
December 1987 economic impact 
analysis (EIA) to incorporate new data. 
As in the January 1988 EIA, the total 
annual cost of implementing the final 
rule is estimated as a function of the 
number of Screening Sis (SSI) and 
Listing Sis (LSI) that wiU be conducted 
annually and the unit cost of each. In the 
January 1988 EIA, estimates of total 
costs were developed assuming 1,130 
SSIs and 100 LSIs would be conducted 
annually. The Agency now estimates 
that 1.100 Sis will be conducted 
annually [EPA is no longer using the 
terms SSI and LSI). The total annual 
cost is estimated to be S78.8 million, the 
sum of the cost of conducrting 1,000 Sis 
at a unit cost of $55,000, 70 Sis for NPL 
sites (without monitoring wells) at a unit 
cost of Si00,000, and 30 Sis for NPL sites 
(with monitoring weUs) at a unit cost of 
5160,000. 

To estimate the incremental cost of 
implementing the final revised version 
of the HRS. the unit cost of conducting 
all preremedial listing activities using 
the current HRS from the January 1988 
EIA is updated. That cost was estimated 
to be $58,200 in the January 1988 EL^, 
and was developed assuming the PA 
had already been conducted. The 1988 
estimate is a function of 480 hours of 
Field Investigation Team (RT) technical 
time valued at S40 per hour and 30 
samples being evaluated a! a unit cost of 
$1,300 per sample. To compare the costs 
of the current HRS to those developed 
above for the final revised version of the 
HRS. the FIT technical time is valued at 
S50 per hour and each sample 
evaluation is estimated to cost Sl,000. 
The revised total cost of conducting aU 
listing activities beyond the PA for the 
cuirent HRS, therefore, is estimated to 
be S54.000. In addition, the average level 
of effort for a PA under the current HRS 
is estimaied to be 60 hours, and the unit 
cost of the PA, assuming a $50 FIT 
hourly rate, is estimated to be 53,000. 

Based on these revisions, Uie annual 
cost of using the current HRS is 
estimated to be $65.4 miUion, the sum of 
the cost of conducting 2.000 PAs at a 
unit cost of $3,000 ($6 million) and the 
cost of conducting 1.100 Sis at a unit 
cost of $54,000 ($59.4 miUion). Compared 
to lhe current HRS, the annual 
incremental cost of using the final 
revised version of the HRS is estimated 
to be 513.4 mUUon. On the basis of Uiis 
evaluation, implementing the final 

revir>ed version of the HRS would not 
comititute a major rule, because die 
annual incremental cost of the final rule 
is less Uian SlOO million. No negative 
economic effe<:ts are anticipated from 
this rule. 

B. Regulatory Flexibility Determination 

A.ppendix A of Uie December 1987 ELA 
includes an assessment of the ability of 
responsible parties to pay the costs of 
HRS scoring under the current HRS and 
the three alternative scoring 
mechanisms considered at that time. 
That analysis evaluated the impact of 
HRS costs under each ranking 
methodology on the financial viability of 
15 sample companies. Under that 
analysis, only the smallest sample firm 
(one with an average net income of 
553,700) was" expected to have difficulty 
in paying the costs of conducting a 
complete SI under each of the 
alternative ranking scenarios. The new 
unit cost of a complete SI developed 
during the Phase I field test and used in 
this economic analysis faUs ^^ithin the 
range of costs afready evaluated in 
appendix A of the December 1987 EIA. 
Given the previous analysis. EPA 
concludes that most sample firms are 
healthy enough financially to be able to 
afford the expenditures associated with 
HR;3 site inspections. Responsible 
Parries (RPs) that are financially similar 
to tne smallest firm (Firm 15 in appendix 
A of Uie December 1987 RIA). however, 
do not have the assets or the income to 
enable them to assume payments similar 
to the estimates derived for the SI done 
uncer the current HRS or the final 
re-.-ised version of the HRS. 

The Regulatory FlexibUity Act of 1980 
requires that Federal agencies explicitly 
consider the effects of proposed and 
existing regulations on small entities 
and examine alternative regulations that 
would reduce significant adverse 
impacts on small entities. The small 
entities that could be affected by the 
revisions to the HRS are small 
businesses and small municipalities that 
are responsible for hazardous wastes at 
a site. Based on the updated analysis 
presented here. EPA concludes that 
usLag~the final rule is unlikely to result 
in a significant impact on a substantial 
number of small entities. As discussed 
in the December 1987 EIA, this 
conclusion is dravv-n because small firms 
are no more or less likely to be 
responsible parties than are large firms. 
In .addition, when they are RPs. small 
firms usually are one of several 
companies responsible for a site a.id 
probably would not bear the full burden 
of lability for HRS expenditures and 
other cleanup ccsts. 

C. Paperwork Reduction Act 

The information collection 
requfrements contained in this rule have 
been approved by the Office of 
Management and Budget (OMB) under 
the provisions of the Paperwork 
Reduction Act 44 U.S.C. 3501 et seq., 
and has assigned OMB control number 
2050-0095. 

Pubhc reporting burden for this 
coUection of information is estimated to 
be 620 hours per response, including 
time for reviewing instructions, 
searching existing data sources, 
gathering and maintaining the data 
needed, and completing and reviewing 
the" coUection of information. Send 
comments regarding the burden estimate 
or any other aspect of this coUection of 
information, including suggestions for 
reducing this burden, to Chief, 
Information Policy Branch, PM—U.S. 
Envfrotimental Protection Agency, 401 M 
St, SW., Washington. DC 20450; and Ui« 
Office of Information and Regulatory 
Affairs, Office of Management and 
Budget Washington. DC 20503, marked 
"Attention; Desk Officer for EPA." 

D. Federalism Implications 

E.0.12612 requires agencies to assess 
whether a regulation wiU have 
substantial direct effects on the Slates, 
on the relationship between the national 
government and the States, or on the 
distribution of power and 
responsibilities among the various levels 
of government EPA has determined that 
this regulation does not have federalism 
implications and that, therefore, a 
Federalism Assessment is not required. 

List of Subjects in 40 CFR Part 300 

Air pollution controls. Chemicals, 
Hazardous materials. Intergovernmental 
relations. Natural resources. Oil 
pollutioa Reporting end recordkeeping, 
Superfund, Waste treatinent and 
disposal. Water pollution control. Water 
supply. 

Datsd: Novembers. 1990. 
William K. Reilly, 
Administrator 

40 CFR part 300 is amended as 
follows: 

FART 300—[AMENDED] 

1. The authority citation for part 300 
continues to read as follows: 

Authority: 42 U.S.C. 9605; 33 U.S.C 
1321(c)(2); E.O. No. 117535, 38 FR 21243; E.O 
No. 12580. 52 FR 2923. 

2. Part 300, appendix A is revised to 
read as follows: 
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Appendix A to P,art 300—The Hazard 
Ranking System 
Table of Contents 

List of Figures 
List of Tables 
1.0. Introduction. 
1.1 Definitions. 
2.0 Evaluations Common to Multiple 

Pfilhways. 
2.1 C'verview. 
2.1.: Calculation of HRS site score. 
2.1.2 Calculation of pathway score. 
2.1.3 Common evaluations. 
2.2 Characterize sources. 
2.2.1 Identify sources. 
2.2.2 Identify hazardous substances 

associated witli a source. 
2.2.3 Identify hazardous substances 

available to a pathway. 
2.3 Ukelihood of release. 
2.4 Waste characteristics. 
2.4.1 Selection of E ubstance potentially 

posing greatest hazard. 
2.4.11 Toxicity ."actor. 
2.4.1 2 Hazardous substance selection. 

2.4.2 Hazardous waste quantity. 
2.4.2 1 Source bfizardous waste quantity. 
2.4.2.1.1 Hazardous constituent quantity. 
2.4.2 1.2 Hazardous wastestream quantity. 
2.4.2.1.3 Volume. 
2.4.2.1.4 Area. 
2.4.2.1.5 Calculation of source hazardous 

waste quantity value. 
2.4.2.2 Calculation of hazardous waste 

quantity factor value. 
2.4 3 Waste characteristics factor category 

value. 
"2.4.3.1 Factor category value. 
2.4.3.2 Factor category value, considering 

bioaccumulation potential. 
2.5 Tiirgets. 
2.5 1 DetenninaUoi of level of actual 

coiitamination iit a sampling location. 
2.5 2 Comparison to benchmarks. 
3.0 Ground Water MigraUon Pathway. 
3.0 1 General considerations. 

3.0.:.l Ground water target distance limit 
3.0 1.2 Aquifer boundaries. 
3.0.1.2.1 Aquifer interconnections. 
3.0.1.2.2 Aquifer discontinuities. 
3.0.1.3 Karst aquifer. 

3.1 Li<elihood of ri'lease.. 
3.11 Observed reioase. 
3.1 2 Potential to n;lease. 

3.:.2.1 Containment. 
3.1.2.2 Net preci]3itation. 
3 . : J ' . 3 Depth to nquifer. 
3.1.2.4 Travel time. 
3.1.2.5 Calculation of potential to release 

factor value. 
3.1 3 Calculation of likelihood of release 

factor category value. 
3.2 Waste characti!ristics. 
3.21 Toxicity/moliility. 

3.2.1.1 Toxicity. 
3.2.1.2 Mobility. 
J.2.1 3 Calculatiiin of toxicity/mobility 

factor value. 
3.2 2 Hazardous waste quantity. 
3.2 3 Calculation of waste characteristics 

factor category value. 
3.3 Targets. 
3.3 1 Nearest well. 
3.3 2 Population. 

3.3.2.1 teve 'of rontamination 

3.3.2.2 Level I concentrations. 
3.3.2.3 Level IT concentraUons. 
3.3.2.4 Potential contaminatioiL 
3.3.2.5 Calculation of population factor 

value. 
3.3.3 Resources. 
3.3.4 WeUhead ProtecUon Area. 
3.3.5 Calculation of targets factor category 

value. 
3.4 Ground water migration score for an 

aquifer. 
3.5 Calculation of ground water migration 

pathway score. 
4.0 Surface Water Migration Pathway. 
4.0.1 Migration components. 
4.0.2 Surface water categories. 
4.1 Overland/flood migration component 
4.1.1 General consideratioiis. 

4.1.1.1 Definition of hazardous substance 
migration path for overland/flood 
migration component 

4.1.1.2 Target distance limit 
4.1.1.3 Evaluation of overland/flood 

migration component 
4.1.2 Drinking water threat 

4.1.2.1 Drinking water threat-likelihood of 
release. 

4.1.2.1.1 Observed release. 
4.1.2.1.2 Potential to release. 
4.1.2.1.2.1 Potential to release by overland 

flow. 
4.1.2.1.2.1.1 Containment. 
4.1.2.1.2.1.2 Runoff. 
4.1.2.1.2.1.3 Distance to surface water. 
4.1.2.1.2.1.4 Calculation of factor value for 

potential to release by overland flow. 
4.1.2.1.2.2 Potential to release by flood. 
4.1.2.1.2.2.1 Containment (flood). 
4.1.2.1.2.2.2 Flood frequency. 
4.1.2.1.2.2.3 Calculation of factor value for 

potential to release by flood. 
4.1.2.1.2.3 Calculation of potential to 

release factor value. 
4.1.2.1.3 CalculaUon of drinking water 

threat-likelihood of release factor 
category value. 

4.1.2.2 Drinking water threat-waste 
characteristics. 

4.1.2.2.1 Toxicity/persistence. 
4.1.2.2.1.1 Toxicity.. 
4.1.2.2.1.2 Persistence. 
4.1.2.2.1.3 Calculation of toxicity/ 

persistence factor value. 
4.1.2.2.2 Hazardous waste quantity. 
4.1.2.2.3 CalculaUon of drinking water 

threat-waste characteristics factor 
category value. 

4.1.2.3 Drinking water threat-targets. 
4.1.2.3.1 Nearest mtake. 
4.1.2.3.2 Population. 
4.1.2J.2.1 Level of contamination. 
4.1.2.3.2.2 Level I concentraUons. 
4.1.2.3.2.3 Level II concentrations. 
4.1.23.2.4 Potential contamination. 
4.1.2.3.2.5 Calculation of population factor 

value. 
4.1.2.3.3 Resources. 
4.1.2.3.4 Calculation of drinking water 

threat-targets factor category value. 
4.1.2.4 Calculation of the drinking water 

threat score for a watershed. 
4.1.3 Human food chain threat. 

4.1.3.1 Human food chain threat-
likelihood of release. 

4.1.3.2 Human food chain threat-waste 
characteristics. 

4.1.3.2.1 Toxicity/persistence/ 
bioaccumulation. 

4.1.3.2.1.1 Toxicity. 
4.1.3.2.1.2 Persistence. 
4.1.3.2.1.3 Bioaccumulation potential. 
4.1.3.2.1.4 Calculation of toxicity/ 

persistence/bioacciunulation factor 
value. 

4.1.3.2.2 Hazardous waste quantity. 
4.1.3.2.3 Calculation of human food chain 

Uu«at-waste characteristics factor 
category value. 

4.1.3.3 Human food chain threat-targets. 
4.1.3.3.1 Food chain individual. 
4.1.3.3.2 Population. 
4.1.13.3.2.1 Level I concentrations. 
4.1.3J.2.2 Level 11 concentrations. 
4.1.13.3.2.3 PotenUal human food chain 

contamination. 
4.1J3.3.2.4 Calculation of population factor 

value. 
4.1.3 J .3 Calculation of human food chain 

Uireat-targets factor category value. 
4.1.:}.4 Calculation of human food chain 

Uueat score for a watershed. 
4.1.4 Envriromnental threat 

4.1.4.1 Environmental threat-likelihood of 
release. 

4.1.4.2 Environmental threat-waste 
characteristics. 

4.1.4.2.1 Ecosystem toxicity/persistence/ 
bioaccumulation. 

4.1.4.2.1.1 Ecosystem toxicity. 
4.1.4.2.1.2 Persistence. 
4.1.4.2.1.3 Ecosystem bioaccumulation 

potential. 
4.1.4.2.1.4 Calculation of ecosystem 

toxicity/persistence/bioaccumulation 
fe ctbr value. 

4.1.4.2.2 Hazardous waste quantity. 
4.1.4.2.3 Calculation of environmental 

threat-waste characteristics factor 
category value. 

4.1.4.3 Environmental threat-targets. 
4.1.4.3.1 Sensitive environments. 
4.1.4.3.1.1 Level I concentrations. 
4.1.4.3.1.2 Level U concentrations. 
4.1.<i.3.1.3 Potential contaminatioa 
4.1.<i.3.1.4 Calculation of environmental 

threat-targets factor category value. 
4.1.4:.4 Calculation of environmental 

threat score for a watershed. 
4.1.5 Calculation of overland/flood 

migration component score for a 
watershed. 

4.1.6 Calculation of overland/flood 
migration component score. 

4.2 Ground water to surface water migration 
component 

4.2.1 General Considerations. 
4.2.1.1 Eligible surface waters. 
4.2.1.2 Defmition of hazardous substance 

migration path for ground water to 
surface water migration component. 

4.2.1.3 Observed release of a specific 
hazardous substance to surface water in-
w.jter segment. 

4.2.1.4 Target distance limit. 
4.2.1.5 Evaluahon of ground water to 

surface water migration component. 
4.2.2 Drinking water threat 

4.2.2.1 Drinking water threat-likelihooi of 
release. 
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1.0 Introduction 

The Hazard Ranking System (HRS) is the 
principal mechanism the U.S. Environmental 
Protection Agency (EPA) uses to place sites 
on the National Priorities List (NPL). The HRS 
serves as a screening device to evaluate the 
potential for releases of uncontrolled 
hazardous substances to cause human health 
or environmental damage. The HRS provides 
a measure of relative rather than absolute 
risk. It IS designed so that it can be 
consistently applied to a wide variety of 
sites. 

1.1 Definitions 

Acute toxicity: Measure of toxicological 
responses that result from a single exposure 

to a substance or from multiple exposures 
within a short period of time (typically 
several days or less). Specific measures of 
acute toxicity used within the HRS include 
lethal doseu (LDu) and lethal concentratiorbo 
(LC^>), typically measured within a 24-hour to 
96-h our period. 

Ambient Aquatic Life Advisory 
Concentrations (AALACs): EPA's advisory 
concentration limit for acute or chronic 
toxicity to aquatic organisms as established 
under section 304(a)(1) of the Clean Water 
Act as amended. 

Ambient Water Quality Criteria (A WQCI: 
EPA's maximum acute or chronic toxicity 
concentrations for protection of aquatic life 
and its uses as estabhshed under section 
304(a)(1) of the Clean Water Ac t as 
amended. 

Bioconcentration factor (BCF): Measure of 
the tendency for a substance to accumulate 
in the tissue of an aquatic organism. BCF is 
determined by the extent of partitioning of a 
substance, at equiUbrium, between the tissue 
of an aquatic organism and water. As the 
ratio of concentration of a substance in the 
organism divided by the concentration in 
water, higher BCF values reflect a tendency 
for substances to accumulate in the tissue of 
aqustic organisms, [unitiessj. 

Biodegradation: Chemical reaction of a 
substance induced by enzymatic activity of 
microorganisms. 

CF.RCLA: Comprehensive Environmental 
Response, Compensation, and Liability Act of 
1980 as amended (Pub. L. 96-510, as 
amended). 

Clronic toxicity: Measure of toxicological 
responses that result from repeated exposure 
to a iubstance over an extended period of 
time (typically 3 months or longer). Such 
responses may persist beyond the exposure 
or may not appear until much later in time 
than the exposure. HRS measures of chronic 
toxicity include Reference Dose (RfD) values. 

Contract Laboratory Program (CLP): 
Analytical program developed for CERCLA 
waste site samples to fill the need for legally 
defensible analytical results supported by a 
high level of quality assurance and 
documentation. 

Contract-Required Detection Limit (CRDL) 
Tenr. equivalent to contract-required 
quantitation limit but used primarily for 
inorganic substances. 

Contract-Required Quantitation Limit 
(CRQL): Substance-specific level that a CLP 
laboratory must l>e able to routinely and 
reliably detect in specific sample maUices. It 
is not the lowest detectable level achievable, 
but r3ther4he level that a CU' laboratory 
shou d reasonably quantify. The CRQL may 
or may not be equal to the quantitation limit 
of a pven substance in a given sample. For 
HRS purposes, the term CRQL refers to both 
the contract-required quantitation limit and 
the contract-required detection limit 

Cu.'ie (Ci): Measure used to quantify the 
amount of radioactivity. One cune equals 37 
billion nuclear transformations per second, 
and one picocurie (pCi) equals 10""Ci. 

Deploy product: Isotope formed by the 
radioactive decay of some other isotope. This 
newly formed isotope possesses physical and 
chemical properties that are different from 
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those of its parent isotope, and may also be 
radioactive. 

Detection Limit (DL): Lowest amount that 
can be distinguished from the normal random 
"noise" of an analytical instrument or 
method. For HRS purposes, the detection 
limit used is the method detection limit 
(MDL) or, for real-time field instruments, the 
detection limit of the instrument as used in 
the field. 

Dilution wsighL Parameter in the HRS 
surface water migration pathway that 
reduces the point value assigned to targets as 
the flow or depth of the relevant surface 
water body increases, [unitless]. 

Distance weight- Parameter in the HRS air 
migration, ground water migration, and soil 
exposure pathways that reduces the point 
value assigned to targets as their distance 
increases from the site, (unitiessj. 

Distribution coefficient (Kt): Measure of 
the extent of partitioning of a su'ostance 
between geologic materials (for example, soil, 
sediment rock) and water (also called 
pjirtition coefficient). The distribution 
coefficient is used in the HRS in evaluating 
the mobility of a substance for the ground 
water migt^tion pathway, (ml/gj. 

ED,o [10percent effective dose): Estimated 
dose associated with a 10 percent increase in 
response over control groups. For HRS 
purposes, the response considered is cancer, 
[milligrams toxicant per kilogram body 
weight per day (mg/kg-day)]. 

Food and Dmg Administration Action 
Level (FDA.M): Under section 408 of the 
Federal Food. Drug and Cosmetic Act as 
amended, concentration of a poisonous or 
deleterious substance in human food or 
animal feed at or above which FDA will take 
legal action to remove adulterated products 
from the market Only FDAALs established 
for fish and shellfish apply in the HRS. 

Half-life: Length of time required for an 
initial concentrauoD of a substance to be 
halved as a result of loss through decay. The 
HRS considers five decay processes: 
biodegradation, hydrolysis, photolysis, 
radioactive decay, and volatilization. 

Hazardous substance: CERCLA hazardous 
substances, pollutants, and contammants as 
defined in CERCLA sections 101(14) and 
101(33). except where otherwise specifically 
noted in the HRS 

Hazardous wastestream: Material 
containing CERCL_A hazardous sut>slances 
(as defined m CERCLA section 101(14)) that 
was deposited, stored, disposed, or placed in, 
or that otherwise migrated to. a source. 

HRS 'foc/orV Prunary rating elements 
internal to the HRS. 

HRS 'factor category": Se: of HRS factors 
(ihat is, likelihood of release [or exposure], 
waste characteristics, targets). 

KRS "migration pcttiwcys": HRS ground 
water, surface water, and air migration 
pathways. 

HRS 'porAwoy". Set of KRS factor 
categories combined to produce a score to 
measure relative risks posed by a site in one 
cf four environmental pathways (Liat is, 
ground water, surface water, soil, and air). 

HRS "site score": Composite of the four 
HRS pathway scores. 

Henry's low constant: Measure of the 
volatility of a substance m a dilute solution of 

water at equilibrium. It is the ratio of the 
vapor pressure exerted by a substance in the 
gas phase over a dilute aqueous solution of 
that {.ubstance to its concentration in the 
solut on at a given temperature. For HRS 
purposes, use the value reported at or near 
25* C. [atmosphere-cubic meters per mole 
(atm-mVmol)]. 

Hydrolysis: Chemical reaction of a 
substance with water. 

Karst- Terrain writh characteristics of relief 
and drainage arising from a high degree of 
rock solubility in natural waters. The 
majority of karst occurs in hmestunes, but 
karst may also form in dolomite, gypsum, and 
salt deposits. Features assodated with karst 
terrains typically include irregular 
topo^aphy, sinkholes, vertical shafts, abrupt 
ridges, caverns, abundant springs, and/or 
disappearing streams. Karst aquifers are 
assodated with karst terrain. 

iCjo (lethal concentration, SO percent): 
Concentration of a substance in air [typically 
micrograms per cubic meter (/ig/m*)] or 
water (typically micrograms per liter (>g/l)] 
that kills 50 percent of a ^ o u p of exposed 
organisms. The LCw is used in the HRS in 
assessing acute toxicity. 

LDu (lethal dose, 50percent): Dose of a 
subs:ance that kills 50 percent of a group of 
exposed organisms. The LDi» is used in the 
HRS in assessing acute toxicity [milligrams 
toxicant per kilogram body w e i ^ t (mg/kg)]. 

Maximum Contaminant Level (MCL): 
Under section 1412 of the Safe Drinking 
Watfir Act, as amended, the maximum 
pern-jssible concentration of a substance in 
water that is delivered to any user of a public 
water supply. 

Maximum Contaminant Level Coal 
(MCLG): Under section 1412 of the Safe 
Dria<mg Water Act, as amended, a 
nonenforceable concentration for a substance 
in drinking water that is protective of adverse 
human health effects and allows an adequate 
margin of safety. 

Method Detection Limit (MDL): Lowest 
concentration of analyte that a method can 
detect reliably in either a sample or blank. 

Mixed radioactive and other hazardous 
substances: Material containing both 
radioactive hazardous substances and 
ncmadioactive hazardous substances, 
regardless of whether these types of 
sub<:tances are physically separated, 
comoined chemically, or simply mixed 
together. 

National .Ambient .Mr Quality Standards 
/NAAQS): Primary standards for air quality 
established under sections 108 and 109 of the 
Clean Air Act. as amended. 

N.D:iona! Emission Standards for 
Hazardous Air Pollutants (NESHAPs): 
Standards established for substances Lsted 
under section 112 of the Clean Air Act as 
amended. Only those NESHAPs promulgated 
in ambient concentration units apply in the 
HRS. 

Octanol-waterpcitition coefficient (K„ (or 
Pj): Measure of the extent of partitioning of a 
subiitance between water and octanol at 
equ libnum. The K „ is determined by lh.e 
ratio between the concentration in octanol 
divided by the concentration in water at 
equ'hbrium. [unitiessj. 

Organic carbon partition coefficient (Kx): 
Measure of the extent of partitioning of a 

substance, at equilibrium, between organic 
carbon in geologic materials and water. The 
higher the Kop the more likely a substance is 
to bind to geologic materials than to remain 
in water, [ml/g). 

Photolysis: Chemical reaction of a 
substance caused by direct absorption of 
solar energy (direct photolysis) or caused by 
other substances that at>sorb solar energy 
(indirect photolysis). 

Radiation: Particles (alpha, beta, neutrons) 
or photons (x- and gamma-rays) emitted by 
radionuclides. 

Radioactive decay: Process of spontaneous 
nuclear transformation, whereby an isotope 
of one element is transformed into an isotope 
of another element releasing excess energy 
in the form of radiation. 

Radioactive half-life: Time required for 
one-half the atoms in a given quantity of a 
specific radionuclide to undergo radioactive 
decay. 

Radioactive substance: Solid, liquid, or gas 
containing atoms of a single radionucHde or 
multiple radionuclides. 

Radioactivity: Property of those isotopes of 
elements that exhibit radioactive decay and 
emit radiation. 

Radionuclide/radioisotope: Isotope of en 
element exhibiting radioactivity. For HRS 
purposes, "radionuclide" and "radioisotope" 
are used synonymously. 

Reference dose (RfD): Estimate of a daily 
exposure level of a substance to a human 
population below which adverse noncancer 
healdi effects are not anticipated, [milligrams 
toxicant per kilogram body weight per day 
(mg/kg-day)]. 

Removal action: Action that removes 
hazardous substances from the site for proper 
disposal or destruction in a facihty permitted 
under the Resource Conservation and 
Recovery Act or the Toxic Substances 
Control Act or by the Nuclear Regulatory 
Commission. 

Roentgen (R): Measure of externa! 
exposures to ionizing radiation. One roentgen 
equals that amount of x-ray or gamma 
radiation required to produce ions carrying a 
charge of 1 electrostatic unit (esu) in 1 cubic 
centimeter of dry air under standard 
conditions. One microroentgen (^R) equals 
lO-'R. 

Sample quantitation limit fStJL): Quantity 
of a substance that can t>e reasonably 
quantified given the Umits of detection for the 
methods of analysis and sample 
characteristics tho may affect quantitation 
(for example, dilution, concentration). 

Screening concentration: Media-specific 
benchmark concentration for a hazardous 
substance that is used in the HRS for 
comparison with the concentration of that 
hazardous substance in a sample from that 
media. The screening concentration for a 
specific hazardous substance corresponds to 
us reference dose for inhalation exposures or 
for oral exposures, as appropriate, and, if the 
substance is a human carcinogen with a 
weight-of-evidence classification of A, B, or 
C. to that concentration that corresponds to 
its 10"' individual hfetime ey.cess cancer risk 
for inhalation exposures or for oral 
exposures, as appropriate. 
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Site: Area(s) whe:-e a hazardous substance 
has been deposited, stored, disposed, or 
placed, or has otherwise come to be located. 
Such ai-eas may include multiple sources and 
may include the area between sources. 

Slops factor (also referred to as cancer 
potency factor): Estimate of the probability of 
response (for example, cancer) per unit 
intake of a substance over a lifetime. The 
slope factor is typic.jlly used to estimate 
upper-bound probability of an individual 
developing cancer as a result of exposure to a 
particular level of a human carcinogen with a 
we.ghiof-evidence i:lassification of A B. or 
C. |(mg/kg-day)"'for non-radioactive 
substances and (pQ)"' for radioactive 
substances]. 

Source: Any area where a hazardous 
substance has been deposited, stored, 
disposed, or placed, plus those soils that have 
become contaminattjd from migration of a 
hazardous substanc:. Sources do not include 
those volumes of air, ground water, surface 
water, or surface Wcter sediments that have 
become contaminated by migration, except: 
in t i e case of either a ground water plume 
with no identified scurce or contaminated 
surface water sediments with no identified 
source, the plume or contaminated sediments 
may be considered £ source. 

Target distance li.nit: Maximijm distance 
over which targets for the site are evaluated. 
The tan!et distance limit varies by HRS 
pathway. 

Uranium Mill Tai.ings Radiation Control 
Act (UMTRCA) Stardords: Standards for 
rad.onuclides established under sections 102. 
104. and 108 of the Uranium .Mill Tailings 
Radiation Control A:l. as amended. 

Vcporpressure: Piessure exerted by the 
vapor of a substance when it is in equilibrium 
with Its solid or liquid form at a given 
temperc ture. For HRS purposes, use the value 
reported at or near 25* C. [atmosphere or 
torr). 

\olctUizalion: Phv'sical transfer process 
thrcugh which a substance undergoes a 
change of state from a solid or liquid to a gas. 

I', .itersolubility: Maximum concentration 
of a substance in pure water at a given 
temperature. For HRS purposes, use the value 
repined at or near 25' C. [milligrams per liter 
(mg':)l. 

V,'ei'^ht-of-evidence: EPA classification 
sys:err for characterizing the evidence 
supporting the designation of a substance as 
a human carcinogen. EPA weight-of-evidence 
groutJings include: 

Group A; Humai carcinogen--sufficient 
evidence of carcinogenicity in humans. 
Group Bl: Probable human carcinogen--
limiied evidence of carcinogenicity in 
humans. 
(Jroup B2: Probable human carcinogen--
suf'icient evider.ce of carcinogenicity in 
.irimals. 
Group C: Possible human carcinogen--
limited evidencf of carcinogenicity in 
animals. 
Group D: Not cl.issifiable as to human 
carcinogenicity- -applicable when there 
.s ro animal evidence, or when human or 
animal evidence is inadequate. 
Group E: Evidence of noncarcmooenicity 
-.0' humans. 

ZO Evaluations Common to Multiple 
Pathways 

2.1 Overview. The HRS site score (S) is 
the result of an evaluation of four pathways: 

• Ground Water Migration (S^). 
• Surface Water Migration (S„). 
• Soil Exposure (S,). 

* • Air Migration (S j . 
The ground water and air migration 

pathways use single threat evaluations, while 
the surface water migration and soil exposure 
pathways use multiple threat evaluations. 
Three threats are evaluated for the surface 
water migration pathway: drinking water, 
human food chain, and environmental. These 
threats are evaluated for two separate 
migration components--overland/flood 
migration and ground water to surface water 
migration. Two threats are evaluated for the 
soil exposure pathway: resident population 
and nearby population. 

The HRS is structured to provide a parallel 
evaluation for each of these pathways and 
threats. This section focuses on these parallel 
evaluations, starting with the calculation of 
the HRS site score and the individual 
pathway scores. 

2.1.1 Calculation of HRS site score. 
Scores are first calculated for the individual 
pathways as specified in sections 2 through 7 
and then are combined for the site using the 
following root-mean-square equation to 
determine the overall HRS site score, which 
ranges from 0 to 100: 

TABLE 2-1 .—SAMPLE PATHWAY 

SCORESHEET 

S = N 
^ f f w ' ^ ^ s v ' ^ ^ e ^ ' ^ a 

2.1.2 Calculation of pathway score. Table 
2-1. which is based on the air migration 
pathway, illustrates the basic parameters 
used to calculate a pathway score. As Table 
2-1 shows, each pathway (or threat) score is 
the product of three "factor categories": 
likelihood of release, waste characteristics, 
and targets. (The soil exposure pathway uses 
likelihood of exposure rather than likelihood 
of release.) Each of the three factor categories 
contains a set of factors that are assigned 
numerical values and combined as specified 
in sections 2 through 7. The factor values are 
rounded to the nearest integer, except where 
otherwise noted. 

2.1.3 Common evaluations. Evaluations 
common to all four HRS pathways include: 

• Characterizing sources. 

-Identifying sources (and. for the soil 
exposure pathway, areas of observed 
contamination [see section 5.0.1]). 

-Identifying hazardous substances 
associated with each source (or area of 
observed contamination). 

-Identifying hazardous substances 
available to a pathway. 

Factor category 
Max), i Value 
mum I as-
value I signed 

LikeUhood of Release 

1. ObstTved Release— 
2. Potential to Release _ 
3. Ukelhood of Release (higher of 

line!. 1 and 2) 

Vi>*ste Characteristics 

4. Toxicity/Mobility _ 
5. Hazardous Waste Quantity.. 
6. Waste Criaracteristics 

Targets 

550 
500 

550 

(a! 
(al 
too 

7. Nearsst Individual 
7a. Lisvel I — 50 
7b. bjvel II 45 
7c. Potential Contamination 20 
7d. Nearest Individual (higher of 

lines 7a. 7b, of 7c) 50 
8. Population 

8a. L<!vel I (b) 
6b. L<!vel II..: - : (b) 
8c. Potential Contamination (b) 
8d. Total Population (lines 

8a-i-8b-f-8c) (b) 
9. Resources ] 5 
10. Sensitive Environments j (b) 

10a. /Actual Contamination (b) 
10b. Potential Contamination ! (b) 
10c. sensitive Environments I I 

(lin.»s lOa-t-lOb) 1 (b) i 
11. Tartlets (lines 7d + 8d-K9-i-10c).J (b) 1 
12. Pstlwsy Score is trie product of l.jkelihood ol 

Release, Waste Criaracteristics. and Targets, di
vided t>y B2.500. Pathway scores are limied to a 
maximum ol 100 points. 

'Maximum value applies to waste charactenslics 
categorr. The product of lir>es 4 and 5 is used m 
Table 2-7 to denve the value tor the waste charac
teristics factor category. 

'Theie is no limit to the human population or 
sensitivi! environments factor values. However, the 
pathwa) score based solely on sensitiye environ
ments IS limited to a maximum of 60 points. 

• Scoring likelihood of release (or 
likelihood of exposure) factor category. 

-Scoring observed release (or observed 
contamination). 

-S:oring potential to release when there 
is no observed release. 

• Scoring waste characteristics factor 
categoiy. 

-Evaluating toxicity. 
-Combining toxicity with mobility, 

persistence, and/or bioaccumulation 
(or ecosystem bioaccumulation) 
potential, as appropriate to the 
pathway (or threat). 

-Evaluating hazardous waste quantity. 
-Combining hazardous waste quantity 

with the other waste characteristics 
factors. 

-Determining waste characteristics 
factor category value. 

• Scoring targets factor category. 

-Dstermining level of contamination for 
targets. 

Thes* evaluations are essentially identical 
for the thi;ee migration pathways (ground 
water, surface water, and air). Howevpr. the 

file:///olctUizalion
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evaluations differ in certain respects for the 
soil exposure pathway. 

Section 7 specifies modifications that apply 
to each pathway when evaluating sites 
containing radioactive substances. 

Section 2 focuses on evaluations common 
at the pathway and threat levels. Note that 
for the ground water and surface water 
migration pathways, separate scores are 
calculated for each aquifer (see section 3.0) 
and each watershed (see secticms 4.1.1.3 and 
4.2.1.5) when determining the pathway scores 
for a site. Although the evaluations in section 
2 do not vary when different aquifers or 
watersheds are scored at a site, the specific 
fact' r values (for example, observed release. 

hazardous waste quantity, toxicity/mobility] 
that result from these evaluations can vary 
by aquifer and by watershed at the site. This 
can occur through differences both in the 
specific sources and targets eligible to be 
evaluated for each aquifer and watershed 
and in whether observed releases can be 
established for each aquifer and watershed. 
Such differences in scoring at the aquifer and 
watershed level are addressed in sections 3 
and 4, not section 2. 

2.2 Characterize sources. Source 
characterization includes identification of the 
following; 

• Sources (and areas of observed 
contamination) at the site. 

• Hazardous substances associated with 
these sources (or areas of observed 
contamination). 

• Pathways potentially threatened by 
these hazardous substances. 

Table 2-2 presents a sample worksheet for 
source characterization. 

2.2.1 Identify sources. For the three 
migration pathways, identify the sources at 
the site that contain hazardous substances. 
Identify the migration pathway(s] to which 
each source applies. For the soil exposure 
pathway, identify areas of observed 
contamination at the site (see section 5.0.1). 

TABLE 2-2.—SAMPLE SOURCE CHARACTERIZATION WORKSHEET 

Source:. 

A Source dimertsions and hazardous waste quantity. 

Hazardous ooostituenf quantity: 

Hazardous wastestream quantity: 

Volume: 

Area: 

Area of obser,fed contamination: 

B Hazardous substances associated with the source. 

Hazardous substance 

Available to pathway 

Air 

Gas Parbculale 

Ground water 
(GW) 

Surtace watsr (SW) Soil 

Overland/ 
flood GWtoSW Resident Neartjy 

2.2.2 Identity haza.-djus substances 
associated with a source. For each of the 
three migration pathways, consider those 
hazardous substances documented in a 
source (for example, by sampling, labels, 
manifests, oral or wntlen statements) to be 
associated with that source when evaluating 
each pathway. Ln some instances, a 
hazardous substsncc can be docume.nted as 
being present at a site (for example, by 
labels, manifests, oral or written slalements), 
but the specific source(s) containing that 
hazardous substance cannot be documented. 
For the three migration pathways, in those 
instances when the specific source(s) cannot 
be documented for a hazardous substance, 
consider the hazardous substance to be 
present in each source at the site, except 
sources for which definitive information 
indicates that the hazardous substance was 
not or couid not be present. 

For an area of observed contamination in 
the soil exposure pathway, consider only 
those hazardous substances that meet the 
criteria for observed contamination for that 
area (see section 5.0 1) to be assoaated with 
that area when evaluating the pathway. 

2.2.3 identify hazardous substances 
cvaiiable to a pathway. In evaluating each 

m:g.-ation pathway, consider the following 
hazardous substances available to migrate 
from the sources at the site to the pathway: 

• Ground water migration. 

-Hazardous substances that meet the 
criteria for an observed release (see 
section 2.3) to ground water. 

-AD hazardous substances associated 
with a source with a ground water 
containment factor value greater than 
0 (see section 3.1.2.1). 

• Surface water migration—overland/flood 
ccmponent 

-Hazardous substances that meet the 
criteria for an observed release to 
surface water in the watershed being 
evaluated. 

-All hazardous substances associated 
with a source with a surface water 
containment factor value greater than 
0 for the watershed (see sections 
4.1.2-1.2.1.1 and 4.1.2.1.2.2.1). 

• Surface water migration—groundwater 
to surface water component. 

-Hazardous substances that meet the 
criteria for an observed release to 
ground water. 

-All hazardous substances associated 
with a source with a ground water 
containment factor value greater than 
0 (see sections 4.2.2.1.2 and 3.1.2.1). 

• Air migration. 

-Hazardous substances that meet the 
criteria for an observed release to the 
atmosphere. 

-All gaseous hazardous substances 
associated with a source with a gas 
containment factor value greater than 
0 (see section 6.1.2.1.1). 

-Ail p;..-ticulate hazardous substances 
associated with a source with a 
particulate containment factor value 
greater than 0 (see section 6.1.2.2.1). 

• For each migration pathway, in those 
instances whan the specific 30urce(s) 
containing the h.azardous substance cannot 
be documented, consider that hazardous 
substance to be available to migrate to the 
pathway when it can be associated (see 
section 2.2.2) with at least one source having 
a containment factor value greater than 0 for 
that pathway. 

In evaluating the soil exposure pathway, 
consider the following hazardous substances 
available to the pathway; 
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• Soil exposure—resident population 
threat. 

-A.\ hazardous substances that meet the 
criteria for observed contamination at 
the site (see section 5.0.1). 

• Soil exposuiu'—learby population threat 
- A l hazardous substances that meet the 

criteria for observed contamination at 
areas with an attractiveness/ 
accessibility factor value greater than 
0 (see section 5.2.1.1). 

2.3 i.ikelihood of release. Likelihood of 
release is a measure of the likelihood that a 
waste has been or will be released to the 
environment The likelihood of release factor 
categor,r js assigned the maximum value of 
550 for 11 migration pathway whenever the 
crite.-ia for an observed release are met for 
that pathway. If the i:riteria for an observed 
release are met. do not evaluate potential to 
release for that pathway. When the criteria 
for an observed release are not met evaluate 
potential to release for that pathway, with a 
maximum value of 500. The evaluation of 
potential to release varies by migration 
pathway (see sections 3, 4 and 6). 

Eslab ish an obser,'ed release either by 
direct observation of the release of a 
hazardous substance into the media being 
evaluated (for example, surface water) or by 
chemical analysis of samples appropriate to 
the patnway being evaluated (see sections 3, 
4. and 6]. The minimum standard to establish 
an obseived release by chemical analysis is 
anaktical evidence cf a hazardous substance 
in the media significantly above the 
background level. Fu:-ther. some portion of 
the release must be attributable to the site. 
L'se the ;riteria in Table 2-3 as the standarc 
for determining anahtical significance. (The 
criteria in Table 2-3 are also used in 
establishing observed contamination for the 
soil exposure pathway, see section 5.0.1.) 
Separate criteria app y to radionuclides (see 
section / . l . l ) . 

TAELE 2-3.—OBSERVED RELEASE 
CRT'ERIA FOR CHEMICAL ANALYSIS 

Sample Measurement < Sample Quantitation 
L i m i t • 

No ODse-i'ed release is {established. 
Sampl« IMeasurement > SAMPLE ouAMTrrAHON 

u t t n ' 
An obs<aed release is established as follows: 

• II ttve background concentration is rx>t delected 
(0' 13 less than the Jetecton limit), an observed 
reiea<.« is establish,>d when the sample rt>eas-
un?fTH)nt equals or exceeds 1f>e sample quantita-
t ion l imi t • 

• II tri« background concentration equals or ex
ceed;, the oetection limit an ot>ser/ed release is 
established when the sample measurement is 3 
times or more above ttie background coicentra-
t i on 

• If me lample quantitiition limit (SQL) cannot be 
estatilished. determineo f there is an observed 
reieaw^ a;, loilows; 

—« Xi\e sample analysis was petlormed under the 
EPA Contract Laboratory Program, use the EPA 
contract-required quantitabon limit (CROL) in place of 
the SQL 

—If ttie sample analysis is r>ot performed under the 
EPA Contract Latioratory Program, use the detection 
limit (DL) m place of ttie SQL 

2.4 Waste characteristics. The waste 
characteristics factor category includes the 
following factors: hazardous waste quantity, 
toxicity, and as appropriate to the pathway 
or threat being evaluated, mobility, 
persistence., and/or bioaccumulation (or 
ecosystem bioaccrumulation) potential 

2.4.1 Selection of substance potentially 
posing greatest hazard. For all pathways (and 
threats), select the hazardous substance 
potentially posing the greatest hazard for the . 
pathway (or threat] and use that substance in 
evaluating the waste characteristics category 
of the pathway (or threat). For the three 
migration pathways (and threats), base the 
selection of this hazardous substance on the 
toxicity factor value for the substance, 
combined with its mobility, persistence, and/ 
or bioaccumulation (or ecosystem 
bioaccumulation] potential factor values, as 
applicable to the migration pathway (or 
threat). For the soil exposure pathway, base 
the selection on the toxicity factor alone. 

Evaluation of the toxicity factor is specified 
in section 2.4.1.1. Use and evaluation of the 
mobility, persistence, and/or 
bioaccumulation (or ecosystem 
bioaccumulation) potential factors vary by 
pathway (or threat) and are specified under 
the appropriate pathway (or threat) section. 
Seciion 2.4.1.2 identifies the specific factors 
that are combined with toxicity in evaluating 
each pathway (or threat). 

2.4.1.1 Toxicity factor. Evaluate toxicity 
for those hazardous substances at the site 
that are available to the pathway being 
scored. For all pathways and threats, except 
the surface water environmental threat, 
evaluate human toxicity as specified below. 
For the surface water environmental threat 
evaluate ecosystem toxicity as specified in 
section 4.1.4.2.1.1. 

Establish human toxicity factor values 
based on quantitative dose-response 
parameters for the following three types of 
toxicity: 

• Cancer—Use slope factors (also referred 
to as cancer potency factors) combined with 
weight-of-evidence ratings for 
carcinogenicity. If a slope factor is not 
available for a substance, use its EDio value 
to estimate a slope factor as follows: 

Slope factor = 
6 (ED,o) 

• Noncancer toxicological responses of 
acute exposure—use acute toxicity 
parameters, such as the LDu. 

Assign human toxicity factor values to a 
hazarcous substance using Table 2-4, as 
followii; 

• If RfD and slope factor values are both 
available for the hazardous substance, assign 
the sutistance a value from Table 2-4 for 
each. £«lect the higher of the two values 
assigned and use it as the overall toxicity 
factor value for the hazardous substance. 

• If either an RfD or slope factor value is 
available, but not l>oth, assign the hazardous 
substance an overall toxicity factor value 
from Table 2-4 based solely on the available 
value (RfD or slope factor). 

• If neither an RfD nor slope factor value is 
availalile, assign the hazardous substance an 
overall toxicity factor value from Table 2-4 
based iiolely on acute toxicity. That is, 
consider acute toxicity in Table 2-4 only 
when t>oth RfD and slope factor values are 
not available. 

• If neither an RfD. nor slope factor, nor 
acute toxicity value is available, assign the 
hazardous substance an overall toxicity 
factor value of 0 and use other hazardous 
substances for which infonnation is available 
in evaluating the pathway. 

TABLE 2-4.—Toxicinr FACTOR 
EVALUATION 

Chronic Toxicity (Human) 

Reference dose (RfD) (mg/kg-day) 

RfD < C.0005 _.. 
0.0005 •; RfD < 0.005 
0.005 < RfD < 0.05.... 
0.05 < RfD < 0.5 
0.5 < RID._ _ 
RfD not availatile 

Assigned 
value 

10,000 
1,000 
100 
10 
1 
0 

Carcinogenicity (Human) 

Weight-of-evidence*/slope factor (mg/ 
kg-day)-' 

A 

0.5 < SP 

005 < SF 
< 0.5 

SF < 0.05 

B 

5 < SF 

0.5 £ SF 
< 5 

C 

50 < SF 

Assigned 
value 

10.000 

5 < SF < 1 1,000 
50 1 

0.05 < SF 1 0.5 < SF 1 100 
< 0.5 1 < 5 ' 

i SF < 0.05 1 SF < 05 i 10 

Slope 
factor tot 
availat'le. 

Sope 
- factor not 

available. 

Slope 
factor not 
available. 

0 

• Noncancer toxicological responses of 
chronic exposure—use reference dose (RfD) 
values 

* A. G, and C refer to weighl-ol-evidence catego
ries. Assign substances with .a weight-of-evidence 
category of D (inadequate evidence of carcinogen-
ioty) or E (evidence of lack of carcinogenicity) a 
value of i) tor carcirx>genicity. 

' SF = Slope factor. 
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TABLE 2-4.—TOXIDTY FACTOR EVALUATION—CONCLUDED 

Acute Toxicity (Vluman) 

Oral LDS, (mg/kg) Dermal LDo (mg/kg) Oust or mist LC»o (mg'0 Gas or vapor LCM (ppm) Assigned 
value 

LD* 
5 < 

. < 5 
LDK, < 50.. 

SO < L D » < 500.. 
500 < LDv..... 
Lt̂ Di not availat>le.. 

LO. < 2_ 
2 i L0» < 20 
20 < LDM < 200 — 
200 < LI>̂  
L D H not available 

LCv> < 0.2 ...J LC« < 20 
0.2 < LCM < 2 . i 20 < LCM < 200 
2 < LCu, < 20 
20 < LC» 
I X M not availatile 

' 200 < LCi, < 2.000.. 
i 2.OO0 <LC„.__ _ 

LCu not availatile 

1.000 
100 
10 
1 
0 

If a toxicity factor value of 0 is assigned to 
all hazardous substances available to a 
particular pathway (that is, insufficient 
toxicity data are available for evaluating all 
the substances), use a default value of 100 as 
the overall human toxicity factor value for all 
hazardous substances available to the 
pathway. For hazardous substances having 
usable toxicity data for multiple exposure 
routes (for example, inhalation and 
ingestion), consider all exposure routes and 
use the highest assigned value, regardless of 
exposure route, as the toxicity factor value. 

For HRS purposes, assign both asbestos 
and lead (and its compounds) a human 
toxicity factor value of 10.(X)0. 

Separate criteria apply for assigning factor 
values for human tox'icity and ecosystem 
toxicity for radionuclides (see sections 7.2.1 
and 7.2.2). 

2.4.1.2 Hazardous substance selection. 
For each hazardous substance evaluated for 
a migration pathway (or threat), combine the 
human toxicity factor value (or ecosystem 
toxicity factor value) for the hazardous 
substance with a mobility, persistence, and/ 
or bioaccumulation (or ect>system 
bioaccumulation) potential factor value as 
follows: 

• Ground water migration. 
-Determine a combined human toxicity/ 

mobility factor value for the hazard.ous 
substance (see section 3.2.1). 

• Surface water mjgration-overland/r.ood 
migration component. 

-Determine a combined human toxicity/ 
persistence factor value for the 
hazardous substance for the drinking 
water threat (see section 4.1.2.2.1). 

-Detenr.ine a combined human toxicity/ 
persistence/bioaccumulation factor 
value for the hazardous substance for 
the human food chain threat (see 
section 4.1.3.2.1). 

-Determine a combined ecosystem 
toxicity/persistence/bioaccumulation 
factor value for the hazardous 
substance for the environmental threat 
(see section 4.1.4.2.1). 

• Surface water migration-ground water to 
surface water migration component 

-Determine a combined human toxicitj / 
mobility/persistence factor value for 
the hazardous substance for the 
d.-ink;ng w^tsr threat (see section 
4.2.2.2.1). 

-Determine a combined human toxicity/ 
mobility/persistence/bioaccumulation 
factor value for the hazardous 
substance for the human food chain 
threat (see section 4.2.5.2.1). 

-Determine a combined ecosystem 
toxicity/mobility/persistence/ 
bioaccumulation factor value for the 
hazardous substance for the 
enviro.Tmental threat (see section 
4.2.4.Z1). 

• Air migration. 
-Determine e cximbined human toxicity/ 

mobUity factor value for the hazardous 
substance (see section 3.2.1). 

Determine each combined factor value fcr 
a hazardous substance by multiplying the 
individual factor values appropriate to the 
pathway (or threat). For each migration 
pathway (or threat) being evaluated, select 
tlie hazardous substance with the highest 
o^mhined factor value and use that substance 
ir, evaluating the waste characteristics factor 
category of the pathway (or threat). 

For the soi! exposure pathway, select the 
hazardous substance with the highest human 
toxiaty factor value from among the 
siiDstances that meet the criteria for observed 
c<3ntamination for the threat evaluated and 
u:>e that substance in evaluating the waste 
characteristics factor category. 

2.4.2 Hazardous waste quantity. Evaluate 
thie hazardous waste quantity factor by fir^t 
a:;sigiiing each source (or area of observed 
contamination) a source hazardous waste 
qjantity value as S3jecified below. Sum these 
v.ilues to obtain the hazardous waste 
quantity factor value for the pathway being 
evaluated. 

In evaluating the hazardous waste quantity 
factor for the three migration pathways, 
eilocate hazardous substances and 
h.jzardoua wastestreams to specific sources 
ir the manner specified in section 2.2.2 
except; consider hazardous substances sr.J. 
hazardous wastestreams that cannot be 
allocated to any specific source to constitute 
a separate "unallocated source" for purposes 
of evaluating only this factor for the three 
migration pathways. Do not. hoAvever. 
include a hazardous substance or hazardous 
wastestream in the unallocated source for a 
migration pathway if there is definitive 
information indicating that the substance or 
wastestream could only have been placed in 
sources with a containment factor value of 0 
for that migration pathway. 

In evaluating the hazardous waste quantity 
factor for the soil exposure pathway, allocate 
tc- each area of observed contamination only 
those hazardous substances that meet the 
criteria for observed contamination for that 
area of observed contamination and onlv 
those hazardous wastestreams that contain 
hazardous substances that meet the cnteria 
for obsen.'ed contamination for that area of 

observed contamination. Do not cxinsider 
other hazardous substances or hazardous 
wastestreams at the site in evaluating this 
factor for the soil exposure pathway. 

2.4.2.1 Source hazardous waste quantity. 
For each of the three migration pathways, 
assign a source hazardous waste quantity 
value to each source (including the 
unallocated source] having a containment 
factor value greater than 0 for the pathway 
being evaluated. Consider the unallocated 
source to have a cxintair.ment factor value 
greater than 0 for each migration pathway. 

For the soil exposure pathway, assign a 
source hazardous waste quantity value to 
each area of obsen'ed ccntamination. as 
applicable to the threat being evaluated. 

For all pathways, evaluate source 
hazardous waste quantity using the following 
four measures in the following hierarchy: 

• Hazardous constituent quantity. 
• Hazardous wastestream quantity. 
• Volume 
• Area. 

For the unallocated source, use only the 
first two measures. 

Separate criteria apply for assigning a 
source hazardous waste quantity value for 
radionuclides (see section 7.Z.S]. 

2.4.2.1.1 Hazardous constituent quantity. 
Evaluate hazardous constituent quantity for 
the source (or area of observed 
contamination) based solely on the mass of 
CERCLA hazardous substances (as defined in 
CERCLA section 101(14). as amended) 
allocated to the source (or area of obssrved 
contamination), except: 

• For a hazardous waste listed pursu?nt to 
section 3001 of the Solid Waste Disposal Act, 
as amended by the Resource Conservation 
and Recovery Act of 1976 (RCRA), 42 U.S.C. 
6901 et seq.. determine its mass for (he 
evaluation of this measure as follows: 

- If the hazardous waste is listed solely 
for Hazard Code T (toxic waste), 
include only the mess of constituents 
in the hazardous waste that are 
CERCLA hazardous substances and 
not the mass of the entire hazardous 
waste. 

-If the hazardous waste is listed for any 
other Hazard Code (including T plus 
any other Hazard Code), include the 
mass of the entire hazardous waste. 

• For a RCRA hazardous waste that 
exhibits the characteristics identified unJu-r 
section 3(X>1 of RCRA, as amended, 
determine its mass for the evaluation of this 
measure as fellows: 
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-11 the hazardous waste exhibits only the 
characteristic of toxicity (or only the 
characteristic of EP toxicity), include 
only the mass of constituents in the 
lazardous waste that are CERCLA 
!nazardous substances and not the 
mass of the entire hazardous waste. 

-If the hazardous waste exhibits any 
other characteristic identified under 
liection 30011 including any other 
characteristic plus the characteristic of 
voxicity [or tlie characteristic of EP 
toxicity]), include the mass of the 
entire hazardous waste. 

Based on this mass, designated as C, assign 

a value for hazardois constituent quantity as 
fol lows: 

• For the migraticin pathways, assign the 
source a value for hazardous constituent 
quantity using the Tier A equation of Table 
2-5. 

• Fo:- the soil exposure pathway, assign the 
area of observed contamination a value using 
the Tie" A equation of Table 5-2 (section 
5.1.2 21. 

I; the hazardous constituent quantity for 
the source (or area of observed 
contamination) is adequately determined 
(that IS the total mass of all CERCLA 
hazardous substances in the source and 
releases from the source |or in the area of 
observed contamination] is known or is 
estimated with reasonable confidence), do 
not evaluate the othjr three measures 
discussed below. Instead assign these other 
three meas'ores a value of 0 for the source (or 
area of observed contamination) and proceed 
to sec;iDn 2.4.2.1.5. 

I; the hazardous constituent quantity is not 
adequately determir.ed. assign the source (or 
area of observed contamination) a value for 
hazarcous constituent quantity based on the 
avai.aole data and proceed to section 
2 4 2 1.2. 

TABLE 2-5 —HAZARDOUS WASTE 
QUANTITY EVALUATION EQUATIONS 

Tie-

TABLE 2-5.—HAZARDOUS WASTE QuAt^ 
TiTY EVALUATION EQUATIONS—Concluded 

l.<easure 

l-lazardous 
const i tuent 
quanUty (C) 

Hazardous 
was tes t reaai 
quant i ty (W) 

l o i u m t (V) 
Landfill 
Surface 

impoundmisnt 
Surtace 

impoundm<;nt 
(buried/bacKiiled) 
D rums ' 
Tanks and 
conlainers other 
tfian drums 
Contammateil soil 
Pile 
Other.. 

Area (A) 
Landfill 
Surface 

impound munt 

Units 

lb 

lb 

y d ' 
y d ' 

y d ' 

gallon 
y d ' 

y d ' 
y d ' 
y d ' 

tt = 
f 1 ' 

Equabon 
for 

assigning 
v a l u e ' 

C 

W'5.000 

V/2.500 
V/2.5 

V/2.5 

V/500 
V/2.5 

V/2.SO0 
V /2 5 
V/2.5 

A,'3,400 
A/13 

Tier Measure 

Surface 
impoundment 

(buned/ 
baddil led) 
l ^ n d treatment _... 
P i l e ' 
Contaminated soil 

Units 

ft= 

ft» 
ft« 
tt» 

Equation 
tor 

assigning 
value" 

A/13 

A/270 
A /13 

A/34,000 

• Do not round to r>earest integer. 
'Convert volume to mass mrtien r»ecessary: 1 

ton=2,000 pounds=1 cubic yard = 4 drutns-200 
gallons. 

' If actual volume ol drums is unavailable, assume 
1 drum = 50 gallons. 

*Use larKJ surface area under pile, not surface 
area of pHe. 

2.4.2.1.2 Hazardous wastestream 
quantity. Evaluate hazardous wastestream 
quantity for the source (or area of observed 
contamination) based on the mass of 
hazardous wastestreams plus the mass of any 
additional CERCLA pollutants and 
contaminants (as defined in CERCLA section 
101[33]. as amended) that are allocated to the 
source (or area of observed contamination). 
For a wastestream that consists solely of a 
hazardous waste listed pursuant to section 
3001 of RCRA. as amended or that consists 
solely of a RCRA hazardous waste that 
exhibits the characteristics identified under 
section 3(X)1 of RCRA, as amended, include 
the m.ass of that entire hazardous waste in 
the evaluation of this measure. 

Based on this mass, designated as W, 
assign a value for hazardous wastestream 
quantity as follows: 

• For the migration pathways, assign the 
source a value for hazardous wastestream 
quantity using the Tier B equation of Table 
2-5. 

• For the soil exposure pathway, assign the 
area of observed contamination a value using 
the Tier B equation of Table 5-2 (section 
5.1.2.2). 

Do not evaluate the volume and area 
measures described below if the source is the 
unallocated source or if the following 
conchtion applies: 

• The hazardous wastestream quantity for 
the source (or area of observed 
contammation) is adequately determined— 
that is. total mass of all hazardous 
wastestreams and CERCLA pollutants and 
contaminants for the source and releases 
from the source (or for the area of observed 
contamination) is known or is estimated with 
reasonable confidence. 

If the source is the unallocated source or if 
this condition applies, assign the volume and 
area measures a value of 0 for the source (or 
area of observed contamination) and proceed 
to section 2.4.2.1.5. Otherwise, assign the 
source (or area of observed contamination) a 
value for hazardous wastestream quantity 
based on the available data and proceed to 
section 2.4.2.1.3. 

2.4.2.1.3 Volume. Evaluate the volume 
m.easure using the volume of the source (or 
the volume of the area of observed 

contamination). For the soil exposure 
pathway, restrict the use of the volume 
meastre to those areas of observed 
contamination specified in section 5.1.2.2. 

Ba$i>d on the volume, designated as V. 
assign a value to the volume measure as 
follows: 

• For the migration pathways, assign the 
source: a value for volume using the 
appropriate Tier C equation of Table 2-5. 

• For the soil exposure pathway, assign the 
area of observed contamination a value for 
volume using the appropriate Tier C equation 
of Table 5-2 (section 5.1.2.2). 

If the volume of the source (or volume of 
the ansa of observed contaminatiorL if 
applicable) can be determined, do not 
evaluate the area measure. Instead, assign 
the ansa measure a value of 0 and proceed to 
section 2.4.2.1.5. If the volume cannot be 
determined (or is not applicable for the soil 
exposure pathway], assign the source (or 
area of observed contamination) a value of 0 
for the voltmie measure and proceed to 
section 2.4.2.1.4. 

2.4.2.1.4 Area. Evaluate the area measure 
using the area of the source (or the area of 
the ansa of observed contamination). Based 
on this. area, designated as A, assign a value 
to the area measure as follows: 

• For the migration pathways, assign the 
source a value for area using the appropriate 
Tier O equation of Table 2-5. 

• For the soil exposure pathway, assign the 
area of observed contamination a value for 
area using the appropriate Tier D equation of 
Table 5-2 (section 5.1.2.2). 

2.4.2.1.5 Calculation of source hazardous 
waste quantity value. Select the highest of 
the vaiues assigned to the source (or area of 
observed contamination) for the hazardous 
constituent quantity, hazardous wastestream 
quantity, volume, and area measures. Assign 
this value as the source hazardous waste 
quantity value. Do not round to the nearest 
integer. 

2.4.2.2 Calculation of hazardous waste 
quantity factor value. Sum the source 
hazardous waste quantity values assigned tc 
all sources (incduding the tmallocated source) 
or arecis of observed contamination for the 
pathway being evaluated and round this sum 
to the nearest integer, except if the sum is 
greater than 0, but less than 1. rotmd it to 1. 
Based on this value, select a hazardous waste 
quanti'iy factor value for the pathway from 
Table 2-6. 

T^BLE 2-6.—HAZARDOUS WASTE 
QUANTITY FACTOR VALUES 

Hazardous waste quantity value 

0 
1 ' to 100 _ 
Greater than 100 to 10.000 
Greater than t o 000 to 1 000 000 
Greater than 1.000.000._ 

Assigned 
value 

0 
1» 

100 
10000 

1.000.000 

• If th,3 hazardous waste quantity value is greater 
than 0. but less than 1, round it to 1 as speofied m 
text 

' For "tte pathway, if hazardous constituent quanti
ty is not adequatety determined, assign a value as 
specified in the text do not assign trie vaue of 1. 
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For a taigration pathway, if the hazardous 
constituent quantity is adequately 
determined (see section 2.4.2.1.1) for all 
sources (or all portions of sources and 
releases remaining after a removal action), 
assign the value from Table 2-6 as the 
hazardous waste quantity factor value for the 
pathway. If the hazardous constituent 
quantity is not adequately determined for one 
or more sources (or bne or more portions of 
sources or releases remaining after a removal 
action) assign a factor value as follows: 

• If any target for that migration pathway 
is subject to Level I or l*vel n concentrations 
(see section 2.5), assign either the value from 
Table 2-6 or a value of 1(X), whichever is 
greater, as the hazardous waste quantity 
factor value for tiiat pathway. 

• If none of the targets for that pathway is 
subject to Level I or Level 11 concentrations, 
assign a factor value as follows; 

-If there has been no removal action, 
assign either the value from Table 2-6 
or a value of 10, whichever is greater, 
as the hazardous waste quantity factor 
value for that pathway. 

-If there has been a removal action: 
- -Determine values from Table 2-6 

with and without consideration of 
the removal action. 

—If the value that would be assigned 
from Table 2-6 without 
consideration of the removal action 
would be 100 or greater, assign 
either the value from Table 2-6 
with consideration of the removal 
action or a value of 100. whichever 
is greater, as the hazardous waste 
quantity factor value for the 
pathway. 

- -If the value that would be assigned 
from Table 2-6 without 
consideration of the removal action 
would be less than 100, assign a 
value of 10 as the hazardous waste 
quantity factor value for the 
pathway. 

For the soil exposure pathway, if the 
hazardous constituent quantity is adequately 
determined for all areas of observed 
contamination, assign the value from Table 
2-6 as the hazardous waste quantity factor 
value. If the hazardous constituent quanUty is 
not adequately determined for one or more 
areas cf observed contamination, assign 
either the value from Table 2-6 or a value of 
10. whichever is greater, as the hazardous 
waste quantity (actor value. 

2.4-3 Waste characteristics factor 
category value. Determine the waste 
characteristics factor category value as 
specified in section 2.4.3.1 for all pathways 
and tiireats. except the surface water-hun-.an 
food chain threat and the surface water-
environmental threat. Determine the waste 
characteristics factor category value for these 
latter two th.'-eats as specified in section 
2.4.3.2. 

2.4.3.1 Factor category value. For the 
pathway |or threat) being evaluated, multiply 
the toxicity or combined factor value, as 
iippropriale, from section 2.4.1.2 and the 
hazardous waste quantity factor value from 
section 2.4.2.2. subiect to a maximum product 
of 1X10". Based on this waste charactenslics 
p'od'jrt assign a waf le characteristics factor 

category value to the pathway (orLhreai) 
from Table 2-7. 

TABLE 2-7.—WASTE CHARACTERISTICS 
FACTOR CATEGORY VALUES 

Waste characteristics product I /Assigned 
\ value 

Grsater than 0 to less than 10 _ 
10 to less than 1 x 10' 
Ix lOMotessJhan 1x10 ' 
1 >: 10' to less than 1x10* _ 
1 X 10< to less than l x 10» 
1 x 1 0 ' to less than i x iO« _. 
1x10* to less than 1x10 ' 
1 X10' to less ttian 1 x 10« 
1X to* to less than 1X 10» 
1 X 10* to less than 1 x 10"» 
1XlO'o to less than 1 x 1 0 " 
1 x 1 0 " to less than 1 x 1 0 " _.. 
1X10'« _ _..- _. 

I 

0 
1 
2 
3 
6 
10 
IS 
32 
56 
100 
180 
320 
560 

1,000 

2.4.3.2 Factor category value, considering 
bioaccumulation potentiaL For the surface 
water-human food chain threat and the 
surface water-environmental threat multiply 
the toxicity or combined factor value, as 
appropriate, from section 2.4.1.2 and the 
hazardous waste quantity factor value from 
section 2.4.2.2. subject to: 

• A maximum product of 1X10'*, one/ 
• A maximum product exclusive of the 

bioaccumulation (or ecosystem 
bioaccumulation) potential factor of 1x10*. 

Based on the total waste characteristics 
pioduct assign a waste characteristics factor 
category value to these threats from Table 
2-7. 

2.5 Targets. 
The types of targets evaluated include the 

fallowing. 
• Individual (factor name varies by 

pathway and threat). 
• Human population. 
• Resources (these vary by pathway and 

threat). 
• Sensitive environments (included for all 

pathways except giound water migration). 
The factor values that may be assigned to 

each type of target have the same range for 
e.jch pathway for which that type of target is 
e, alualeci The factor value for most types of 
targets depends on whether the target is 
subiect to actual or potential contamination 
for the pathway and whether the actual 
contamination is Level I or Level U: 

• Actual contamination: Target is 
associated either with a samplmg location 
that meets the criteria for an observed 
r.ilease (or obsei^'ed contamination) for the 
pathway or wiiii an observed release based 
on direct observation for the pathway 
(.idditiona! criteria apply for eslabiishing 
actual c:ontamination for the human food 
cnain threat in the surface water migration 
pathviay, see sections 4.1.3.3 and 4.2.3.3;. 
sections 3 through 6 specify how to determine 
the targets associated with a sampling 
location or with an observed release based 
on direct observation. Determine whether the 
aclual contamination is Level I or Level II as 

f jilows: 
-Level 1. 

- -Media-spec.fic concentrations for the 
target meet the cntena for an 

observed release (or observed 
contamination) for the pathv.'ay and 
are at or above media-specific 
benchmark values. These 
benchmark values (see section 
Z.S2] include both screening 
concentrations and cKincenlrstions 
specified in regulatory limits (such 
as Maximum Contamiivant Level 
(MCL) values), or 

- -For the human food ch.ain threat in 
the surface water migration 
pathway, concentrations in tissue 
samples from aquatic human food 
chain organisms are at or above 
benchmark values. Such tissue 
samples may be used in addition lu 
media-specific concentrations only 
as specified in sections 4.1.3.3 and 
4.2.3.3. 

-Level U: 
- -Media-specific concentrations for the 

target meet the criteria for an 
observed release (or observed 
contamination) for the pathway, but 
are less than media-specific 
benchmarks. If none of the 
hazardous substances eligible to be 
evaluated for the sampling location 
has an appli<:able benchmark, 
assign Level U to the actual 
contamination at the sampling 
location, or 

- -For observed releases based on 
direct observation, assign Level 11 
to targets as specified in sections 3, 
4, and 6, or 

- -For the human food ciiain threat in 
the surface water migration 
pathway, concentrations in tissue 
samples from aquatic human food 
chain organisms, when applicable, 
arc below t>enchmark values. 

-If a target is subject to both Level I and 
Level II concentrations for a pathway 
(or threat), evaluate the target using 
Level 1 concentrations for that 
pathway (or threat). 

• Potential contamination: Target is 
subject to a potential release (that is, target is 
not associated with actual contamination for 
that pathway or threat). 

Assign a factor value for individual risk ES 
follows (select the highest value that applies 
to the pathway or threat): 

• 50 points if any individual is exposed to 
Level I concentrations. 

• 45 points if any individual is exposed to 
Level II concentrations. 

• Maximum of 20 points if any individual 
is subject to potential contamination. The 
value assigned is 20 multiplied by the 
distance or dilution weight appropriate to the 
pathway. 

Assign factor values for population and 
sensitive environments as follows: 

• Sum Level I targets and multiply by 10. 
(Level 1 is not used for sensitive 
environments in the soil exposure and air 
migration pathways.) 

• Sum Level II targets. 
• .Multiply potential targets by distance or 

dilution weights appropriate to the pathway. 
sum. and divide by 10. Distance or dilution 
weighting accounts for diminishing exposure 
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with increasing distance or dilution within 
the different pathways. 

• Sum the values for the three levels. 
In addition, resource value points are 

assigned within all pathways for welfare-
related impacts (for example, impacts to 
agricultural land), but do not depend on 
whether there is actual or potential 
contamination. 

2.5.1 Determination of level of actual 
contamination at a sampling location. 
Determine whether Level I concentrations or 
Level II concentrations apply at a samphng 
location (and thus to the associated targets) 
as follows: 

• Select the benchmarks applicable to the 
pathway (or threat) being evaluated. 

• Compare the concentrations of 
hazardous substance) in the sample (or 
comparable samples) to their benchmark 
concennations for the pathway (or threat), as 
specified in section 2S2. 

• Determine which level applies based on 
this comparison. 

• If none of the ha::ardous substances 
eligioie to be evaluated for the sampling 
location has an applicable benchmark, assign 
Level 11 :o the actual :ontamination at that 
sampling location for the pathway (or threat). 

In making the comparison, consider only 
those samples, and only those hazardous 
substances in the sample, that meet the 
criteria for an observ;d release (or observed 
contamination) for th= pathway, except: 
tissue samples from aquatic human food 
chain organisms may also be used as 
specified in sections 4.1.3.3 and 4.2.3.3 of the 
surface water-human food chain threat. If any 
hazardo js substance is present in more than 
one comparable samjile for the sampling 
location use the highest concenfration of that 
hazardous substance from any of the 
com.parable samples Ji making the 
com:; .3n sons. 

Treat sets of samples that are not 
comparable separate y and make a separate 
comcariion for each such set. 

2.5.1 Comparison to benchmarks. Use the 
follov\-mg media-specific benchmarks for 
making the comparisons for the indicated 
pathwa) (or threat): 

• Maximum Contaninant Level Goals 
(MCLGs)—ground waiter migration pathway 
and cnnking water threat in surface water 
migration pathway. Lse only MCLG values 
greater than 0. 

• Maximum ContaTimant Levels (MCLs)— 
ground water migration pathway and 
drink:ng water threat in surface water 
m ^.at ion pathway. 

• Food and Drug Administration Action 
Level (FDAAL) for fi:h or shellfish—human 
food chjiin threat in surface water migration 
pathway. 

• EFA Ambient Water Quality Criteria 
(AWQC) for protection of aquatic life— 
environmental threat in surface water 
migration pathway. 

• EPA Ambient Aciuatic Life Advisory 
Concentrations (AAIAC)—environmental 
threa; ir surface wati;r migration pathway. 

• National Ambient Air Quality Standards 
(NAAQIs)—air migration pathway. 

• National Emissicn Standards for 
Hazardous Air Pollutants (NESHAPs)—air 
migraticn pathway. Use only those NESHAPs 
promjigaled in ambiunt concentration units. 
S -0.'=19')? 0O58(03)(13-DEC-9O-ll::3:26) 

• Screening concentration for cancer 
corresponding to that concentration that 
corresponds to the 10'* individual cancer risk 
for inhalation exposures (air migration 
pathway) or for oral exposures (ground water 
thigration pathway: drinking water and 
human food chain threats in surface water 
migration pathway; and soil exposure 
pathway). 

• Screening concentration for noncancer 
toxicological responses corresponding to the 
RfD for inhalation exposures (air migration 
pathway) or for oral exposures (ground water 
migration pathway; drinking water and 
human food chain threats in surface water 
migration pathway: and soil exposure 
pathway). 

Select the benchmark(s) applicable to the 
pathway (or threat] being evaluated as 
specified in sections 3 through 6. Compare the 
concentration of each hazardous substance 
from the sampling location to its benchmark 
concentration(s) for that pathway (or threat). 
Use only those samples and only those 
hazardous substances in the sample that 
meet the criteria for an observed release (or 
observed contamination) for the pathway, 
except tissue samples from aquatic human 
food chain organisms may be used as 
specified in sections 4.1.3.3 and 4.2.3.3. If the 
concentration of any appUcable hazardous 
substance from any sample equals or exceeds 
its benchmark concentration, consider the 
sampling location to be subject to Level I 
concentrations for that pathway (or threat). If 
more than one benchmark applies to the 
hazardous substance, assign Level I if the 
concentration of the hazardous substance 
equals or exceeds the lowest applicable 
benchmark concenfration. 

If no hazardous substance individually 
equals or exceeds its benchmark 
concenfration. but more than one hazardous 
substance either meets the criteria for an 
observed release (or observed 
contamination) for the sample (or comparable 
samples) or is eligible to be evaluated for a 
tissue sample (see sections 4.1.3.3 and 4.2.3.3), 
calculate the indices I and ] specified below 
based on these hazardous substances. 

For those hazardous substances that are 
carcinogens (that is, those having a 
carcinogen weight-of-evidence classification 
of A B. or C), calculate an index I for the 
sample location as follows: 

"^ SC, 
i = l 

where: 
C = Concentration of hazardous substance i 

in sample (or highest concentration of 
hazardous substance i from among 
comparable samples) 

SC| = Screening concenfration for cancer 
corresponding to that concentration that 
corresponds to its 10"'individual cancer 
risk for applicable exposure (inhalation 
or oral) for hazardous substance i. 

n = Number of applicable hazardous 
substances in sample (or comparable 
samples) that are carcinogens and for 
which an SC, is available. 

For tliose hazardous substances for which 
an RfD is available, calculate an index I for 
the sample location as follows: 

m 

j = l 

where: 
Ci = (Concenfration of hazardous substance j 

in {.ample (or highest concenfration of 
hasardous substance j from among 
coiiparable samples). 

CRj=S<Teening concenfration for noncancer 
toxicological responses corresponding to 
Ril) for applicable exposure (inhalation 
or oral) for hazardous substance j . 

m=Number of applicable hazardous 
substances in sample (or comparable 
samples) for which a CRj is available. 

If eitfier I or ] equals or exceeds 1, consider 
the sampling location to be subject to Level 1 
concentrations for that pathway (or threat). If 
both I and I are less than 1, consider the 
samplirg location to be subject to Level II 
concentrations for that pathway (or threat). 
If, for tlie sampling location, there are sets of 
samples that are not comparable, calculate I 
and) separately for each such set, and use 
the highest calculated values of 1 and ] to 
assign I.evel I and Level II. 

See sections 7.3.1 and 7.3.2 for criteria for 
determining the level of contamination for 
radioactive substances. 

3.0 Ground Water Migra t ion Pathway 

Evaluate the groimd water migration 
pathway based on three factor categories: 
Ukelihood of release, waste characteristics, 
and tariiets. Figure 3-1 indicates the factors 
included within each factor category. 

Determine the ground water migration 
pathway score (S„) in terms of the factor 
category values as follows: 

S „ = 
(LR) (WC) (T) 

SF 

where: 
LR=Likelihood of release factor category 

value. 
WC = Waste characteristics factor category 

valje. 
T=Tari;ets factor category value. 
SF=Seeding factor. 

Table 3-1 outlines the specific calculation 
procedire. . 

Calculate a separate ground water 
migraticin pathway score for each aquifer, 
using the factor category values for that 
aquifer for likelihood of release, waste 
characteristics, and targets. In doing so. 
include both the targets using water from that 
aquifer and the targets using water from all 
overlying aquifers through which the 
hazardous substances would migrate to reach 
the aquifer being evaluated. Assign the 
highest ground water migration pathway 
score that results for any aquifer as the 
ground water migration pathway score for 
the site. 
BILUNG (»OE «S«0-S»-M 
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Observed Release 

or 
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TABLE 3-1.—GROUND WATER M46^ATK>N PATHWAY ScoRESHEirr 

Fartor catsgones and tactors Value 
assigoed 

tikelltiood o( Releiie to an Aqoller. 
1. Observed Reiaasa 
2. PotiKHJal to Release: 

i t . (Dortainment 
<b. Net Precipilition 
2c. Depth to Aquifer _ 
i d . Travel Time 
ie . Potential to Rslease Il<r>es 2ai2b-i-Lc-i-2d)} 

3. tfteFtiood ot Relesise ^hig^ef of tin»s 1 and 2e) 
Waste Ctiarvctcftoflcs: 

4. Toxicity/Mc*Urty.- - . 
5. Hazardous Waste i3uantny 
6. Wajis Cha-acterislics 

Targets: 
7 Nearest Well 
8 Popjiation; 

8a. Level I Concentrations. 
6t>. Level II Conaniratons 
8c. Potential Contamination 
8d. Pooulation (lines 8a-H 8b-i-8c).... 

9. Resjurces 
10 Welinead ProlectOT Area 
11 Taiciets (hnes 7-(-6d-i-9-)-10) 

Ground vi'ster Migration Score for an Aciulter 
12 Aouter Score ((iin<!S 3 x 6 x 11)/82.500] • _ _ 

Ground Water MigratkHi Pathway Score: 
13 Patrway Score (5^.), (highesl value from line 12 lor ait 8qu;ter$ ^rafaated^. 

• Maximum value applies to waste charactenslics category. 
^ Kiaximum value noi applicable. 
' C>o rol round to nawest integer 

3.0.1 General cop.sideradons 
3.0 1.1 Ground wa'£r target distance limit. 

The tarjc; distance limit defines the 
maximun distance frcim the sources at the 
site c\.e- which targets are evaluated. Use a 
target distance lim:t of 4 miles for the ground 
water migration pathway, except when 
aquifer discontinu:tie:i apply (see section 
3.0.1.2 2 . Furthermore, consider any well with 
an oi)se-.ed release from a source et the site 
(see sec tor 3.1.1) to lie within the target 
distance limit of the s:te. regardless of the 
wells d-i;taiice from tiie aources at the site. 

For sr.es that consist solely of a 
contam/raled ground water plume with no 
identifieo source, begin measunng the 4-miie 
targe; d:;.tance limit at the center of the a'ea 
of obscr\ ed ground water contamination. 
Determine tne area of obsei"ved ground water 
cont;'.rr..rai;on based in available samples 
that mei;: the criteria 'or an observed release. 

3.0.1.2 Aquifer boundaries. Combine 
multiple aquifers into a single hydrologic unit 
for scoring purposes i'aquifer 
ir.tercinncctions can be established for these 
aquifers. • contrast, restrict aquifer 
bconcaries if aqi::fer liisconlinuities can be 
estatiliined. 

SX.l.I.l Aquifer nterconneciions. 
Evalu.it.; whether aquifer intirconnectioris 
cccur wiihir. 2 miles of the sources a! the site. 
If ihe\ oc:cur wi'Jni.n t h t 2-miie distance, 
ccmbini; the aquifers laving interconnections 
in sconn.j the site. In .idditior.. if obser\'ed 
frcur.:! w a!er contamination attributable tc 
tr e sojrces al the site extends beyond 2 miles 
f-om tne sources, use sny locations within the 
l:nii.i o! this obse.'vec ground water 
cun;arr.:r.a;;on m evalualinc aquifer 
i"tercor,i!eclions. If data are not adequrf;? to 
c.-tiblisn aquifer intrrconneclicns e.el':.,;? 
tKe .Tq'jifers as sep^rctc acjuifors. 

3.0.1.2.2 Aquifer discontinuities. Evaluate 
whether aquifer discontinuities occur within 
the 4-miie larjet distance limit. An aquifer 
discontinuity occurs for scoring purposes 
only when a geolo^c, topographic, or other 
structure or feature entirely txansects an 
aquifer within the 4-mile target distance limit, 
thereby creating a continuous boundary to 
ground water flow within this limit. If two or 
more aquifers can be combined into a single 
bydroiogic unit for scoring pniposes. an 
aquifer discontinuity occurs only when the 
stmctnre or feature entirely transects the 
boundaries of this singie hydrologic unit. 

V.'hen an aquifer discontinuity is 
established within the 4-mile target distance 
fimit, exclude that portion of the aquifer 
beyond the discontinuity in evaluating the 
ground water migration pathway. However, if 
hazardous substances have migrated .across 
an apparent discontinuity withm the 4-mile 
target distance limit, do not consider this to 
be a discontinuity in scoring the site. 

3.0.1.3 Karst aquifer. Give a karst aquifer 
that underlies any portion of the sources at 
the site special consideration in the 
evaluation of two potential to release factors 
(depth to aquifer in section 3.1.2.3 and travel 
lime in section 3.1.2.4), one waste 
characteristics factor (mobility in section 
3.2.1.21. and two targets factors (nearest well 
in section 3.3.1 and potential contamination 
in section 3.3.2.4). 

3.1 Likelihood of release. For an aquifer. 
evaiuate the likelihood of release factor 
r.i'egory in terms of an observed release 
f.?clor or a potential to release factor. 

3 1.1 Obsened release. Elstablish an 
unserved release to an aquifer by 
d-'monstrating that the site has released a 
hdzardous substance to the aquifer. Base this 
r:.?mor,.s;ra;ion or. cither: 

• Diriict observation—a material that 
coataiMi one or more hazardous substances 
has beeii deposited into or has been observed 
entering the aquifer. 

• Chemical analysis—an analysis of 
ground water samples from (he aquifer 
indicates that the concentration of hazardous 
substance(s) has increased significantly 
above tlie badtground concentratkm for the 
site (see section 2.3J. Some portion of 6\e 
significant increase must be attributable to 
the site to estabUsh the observed release, 
excspL 'nrfaen the source itself consists cf a 
ground water plume with no identified 
soiate, no separate attribution is required. 

If an observed release can be estaHisbea 
for the aijuifer, assign the aquifer an 
observed release factor value of 550, enter 
this value in Table 3-1. and proceed to 
seciion XL3. If an observed release cannoi be 
establislied for the aquifer, assign an 
observed release factor value of 0, enter this 
value in Table 3-1, and proceed to seciion 
3.1.Z 

3.1.2 Potential to release. Evaluate 
potential to release only if an observed 
release carjiot be established for the aquifer. 
Evaluate potential to release based on four 
factors: containment, net precipitation, depth 
to aquifer, and travel time. For sources 
overlying ka.'st terrain, give any karst aquifer 
that underlies any portion of the sources at 
the site iipecial consideration in evaluating 
depth tc aquifer and travel time, as specified 
in sections 3.1.2.3 and 3.1.2.4. 

3.1.2.1 Containment. Assign a 
containment factor value from Table 3-2 to 
each source at the site. Select the highest 
containment factor value assigned to those 
sources with a source hazardous waste 
quantity value of 0.5 or more (see section 
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2.4.2.1.5). (Do not include this minimum size 
requirement in evaluating any other factor of 
this pathway.) Assign this highest value as 
the containment factor value for the aquifer 
being evaluated. Enter this value in Table 
3-1. 

If no source at the site meets the minimum 
size requirement, then select the highest 
value assigned to the sources at the site and 

assi;;n it as the containment factor value for 
the ,'iquifer being evaluated. Enter this value 
in Table 3-1. 

3.1.2.2 Net precipitation. Assign a net 
precipitation factor value to the site. Figure 
3-2 provides computed net precipitation 
factor values, based on site location. Where 
necessary, determine the net precipitation 
factor value as follows; 

• Determine monthly precipitation and 
monthly evapotranspiration: 

-Use local measured monthly averages. 
-When local data are not available, use 

monthly averages from the nearest 
National Oceanographic and 
Atmospheric Administration weather 
station that is in a similar geographic 
setting. 

TABLE 3-2.—CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY 

Source Assigned value 

All Sources (Except Surtace Impoundments, Liii>d T^eatment, Containers, and Tanks) 

Evidence of hazardous substance migration from source area 0^., source area includes source and any 
associated containment structures). 

No evidence of hazardous sutjstance migration from source cirea. a lir>er, and. 
(a) None of ttie following present (1) maintained engineered cover, or (2) functioning and maintained rurvcn 

control system ai>d runoff martagement system, or (3) functioning leachate collection and removaJ system 
immediately at>ove hner. 

(b) Any one ot ttw throe items in (a) present _._ _ _ 
(c) Any two of ttie Hems in (a) present.... _ _ _ 
(d) All three items in (a) present plus a functioning ground ^vater monitoring system _ „._ 
(e) All Hems in (d) present plus no bulk or r>on-contairienzed liquids nor materials containing tree liquids 

deposited in source area 
No evidence of hazardous substance migration from source area, double liner with functioning leachate collection 

and removal system above and between liners. functionir>g ground water monitoring system, and: 
(f) Only one of the following deficiencies present in containment (1) txjIK or noncontainerized liquids or 

materials containing free liquids deposited in source area, or (2) no or nonfunctioning or nonmaintained nin-
on control system and runoff management system, or (3 no or nonnnaimained engineered cover. 

(g) None of ttie deficiencies in (f) present _ 
Source area inside of under maintained intact structure that provides protecbon from precipitation so that neither 

runoff nor leachate is generated, liquids or materials conuuning free liquids riot deposited in source area, and 
functioning and mantained run-ori control present 

Surface Impoundment 

Evidence of hazardous substance migration from surtace impoundment- _ _ _... 
No liner _ _ _ _ _ 
Free-liquids present with either no diking, unsound diking, or diking that is not regularly inspected and maintained-
No evidence of hazardous sut)stanc8 migration from surface impoundment free liquids present sound diking ttiat : 

IS regularly inspected and maintained, adequate Ireeboard, and. \ 
(a) Liner _ _ | 
(b) Liner with lunctionmg leachate collection and removsil system below liner, and functioning ground water 

monitoring system. 
(c) Double liner with functioning leachate collection and reiioval system between liners, and functioning ground 

water monitonng system 
No evidence of hazardous substance migration from surface impoundment and all tree liquids eliminated at 

closure (eittier by removal of liquids or soTidification ol remaining wastes and tvaste residues). 

L.arid Treatment 

Evidence of hazardous substance migration from land treatment zone _ 
No functioning, maintained, run-on control and runoff management system _ 
No evidence of hazardous substance migration from land treatment zone and. 

(a) Functioning and maintained run-on control and runoff rianagement system 
(b) Functioning and maintained nin-on control ana runoff management system, and vegetative cover 

established over enbre land treatment area. 
(c) Land treatment area maintained in compliance with 40 CFR 264.280 

10 

10 

10 

10 
10 
10 

Evaluate using All sources criteria (with no sulk 
or free liquid deposited). 

10 
10 
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TABLE 3-2.—CoNTArNMENrFAcroR^VALUES FOR GROUND WATER MKSRATION PATHWAY—Gontinued 

Source 

Containers 
1̂1 coitainers buried 

Eviderice Of hazardous substance mtgraton from container area (i.e., container area includes containers and any 
assi>3ated contamment structures). 

No knw (or no essentially impervious base) under container area. . 
No dilLing (or no similar structure) surroundmg container area 
Dikmg surrounding container area unsound or not regularly inspected and maintained 
No evidence of hazijdous substance migration from container area, container area surrounded by sound dHiing 

that is regularly nspected and maintained, ant. 
(a) iJner (or essen ially impsrvious base) under container area 
(bl lEssantiaily imporvious base under container area with liquids coliectiDn and romovaJ system 
ic) <:;ontairunent s>rstem includes essentially impervious base, liquids collection system, sufficiant capacity to 

contam 10 parc«m ot vokjme of all containers, and functioning and maintained rurvon c o n ^ - plus 
functioning grouiK] water monitonng system, and spilled or leaked hazardous substances and accumulated 
precipitation removed in timely manner to prevent ovarftow o< collection system, at least weekly inspecbon oi 
ctintainers, hazardous substances in leaking or deteriorating containers transfened to containers in good 
condition, and ccmtainers sealed except wtien waste is added or removed. 

(d) Free hquids prtisent comamtnent system has sufficient capacity to hoW total votume of aR coiitaiiiets aiid 
to provide adia^jate freetxsard, singie tnar under container area with functioning leachate collection and 
removal system lietow liner, and functioning ground water monitormg system. 

(e) liame as (d) except double liner under container area with functioning leachate collection and removal 
system between liners. 

Containers inside or under maintained intact structure that provides protection from precipitation so ttiat neittiar 
nmon nor leachate would be generated from any unsealed or ruptured containers, fiquids or materials 
containing free liqu ds not deposited in any container, and functioning and maintained run-off control present 

Mo evidence of riaz.>rdous subslar^ce migration' Ironi container area, containers leaking, and all tree fiquids 
eliminated at closuie (ertr̂ er by removal of liquid or soliditication of remaining wastes and waste residues). 

Tank 

Below-groond lank 
Evioence of hazardojs sutistanca migration from tank area (ue., tank area includes lank, ancillary equipment 

such as piping, and any associated containment structures). 
Tank and ar^ciltary ecuiprrwnt not provided with secondary containmer;! (e.g.. liner under tank areai, vault system, 

ooU,ie wall). 
No dii^ng (or no sirmt.ir structure) surrounding tank and ancillary equipment : 
DiKjiKi sun-ounding tank and ancillary equipment unsourxl or not regularly irtspected and maintained _ 
No evioence ot haziirdous substanca migration from tank area, tank and ancillary equiprr,ent sunounded tr/ 

sound diking that is regularty mspecled and maintained, and. 
(a) Tank and anolury eqmpmert provided with secondary containment _ _ 
(b) "ar,K and analary eguipmem provided wim secondary containment with leak detection and collection 

sr>'em. 
(c) Tank and ancilleiry equpmcnt provided with secondary ccntainment system that delects and collects spilled 

c/ leaked hazardous substances and accumulated precpitaoon and has sufficient capacity to contain 110 
percent of volurr« of largest tank within containment area, spilled or leaked hazanlous substances and 
a::rjmuiaied pre:ip(tation removed in timely manner, at least mreekty inspection of tank and secondary 
oDntainmeni syst'jm, aH leaking or until-for-use tank systems promptty pesporxJed to, and functioning ground 
watef monitonng system. 

id) Containmem SY:item ftas sufficient capaaty to hold volunne of all tanks within tank containment area and to 
p-;jviao adequate tToet)oa,Tl. smgle Imer urxJer that corrtainment area with functioning leachate cotlecton and 
removal system telow liner, and functioning grourv] water monitonng system. 

IC) 5,ame as (d) eccept doutMe liner under tank containment area with functioning leacttate collectk>n and 
removal System between liners. 

Tank B. above grounc. and inside or under maintained intact structure ttiat provides protection from precipitation 
so tliat neitlier oiroff nor leachate would be generated from any material released from tank, liquids or 
iT.atenais conainin<j free Uqurts not deposited m any tank, and functioning and maintained run-on control 
D'esijnt 

Assigned value 

EviiKiata using All sourcea crttaria. 
10 

10 
10 
10 

Eviiluale using AB aoutces criteria (with no txitk 
cr free liquid deposited). 

Eviiiuate using A l tourees criteria. 
. 10 

10 

10 
10 

BILlJNCi COOE 6S60-S0-M 
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-When measured monthly 
evapotranspiration is not available, 
calculate monthly potential 
evapoti-anspiration (E,) as follows: 
E, = 0.6 F, (10 Ti/I)' 
where: 

E, = Monthly potential 
evapotranspiration (inches) for 
month i. 

F| = Monthly latitude adjusting value 
for month i. 

Ti = Mean monthly temperatiu^ ("C) 
for month i. 

1 = 
12 
2 ( T , / 5 ) " " 

i = l 

a = 6.75X10''P-7.71X10"M=-(-
1.79X10-'r-l-0.49239 

Select the latitude adjusting value for each 
montli from Table 3-3. For latihides lower 
than tiO* North or 20" South, detennine the 
montlily latitude adjusting value by 
interpiolation. 

• Calculate monthly net precipitation by 
subtracting monthly evapotranspiration (or 

jnonthly potential evapoti-anspiration) from 
monthly precipitation. If evapotranspiration 
(or potential evapotranspiration) exceeds 
precipitation for a month, assign that month a 
net precipitation value of 0. 

• Calculate the annual net precipitation by 
summing the monthly net precipitation 
values. 

• Based on the atmual net precipitation. 
assign a net precipitation factor value from 
Table 3-4. 

Enter the value assigned from Figure 3-2 or 
from Table 3-4, as appropriate, in Table 3-1. 

TABLE 3-3 —MONTHLY LATITUDE ADJUSTING VALUES* 

Latitude ' 
(degrees) 

> 5 0 N 
45 N 
40 N 
35 N 
30 N 
20 N 
10 N 

0 
10 S 
20 S 

Month 

Jan. 

0.74 
0.80 
0.84 
0.87 
0.90 
0.95 
1.00 
1.04 
1.08 
1.14 

Feb. 

0.78 
0.81 
0.83 
0.85 
0 3 7 
0.90 
0.91 
0.94 
0.97 
0.99 

March 

1.02 
1.02 
1.03 
1.03 
1.03 
1.03 
1.03 
1.04 
1.05 
1.05 

Aprfl 

1.15 
1.13 
1.11 
1.09 
1.08 
1.05 
1.03 
1.01 
0.99 
0.97 

May 

1.33 
1.28 
1.24 
1.21 
1.18 
1.13 
1.08 
1.04 
1.00 
0.96 

June 

1 3 6 
1.29 
1.25 
1.21 
1.17 
1.11 
1.06 
1.01 
0.96 
0.91 

July 

1 J 7 
1 J 1 
1.27 
1.23 
1.20 
1.14 
1.08 
1.04 
1.00 
0.95 

August 

1.25 
1.21 
1.18 
1.16 
1.14 
1.11 
1.07 
^ M 
1.02 
0.99 

Sept 

1.06 
1.04 
1.04 
1.03 
1.03 
1.02 
1.02 
1.01 
1.00 
1.00 

O c t 

0.92 
0.94 
0.96 
0.97 
0.98 
1.00 
1.02 
1.04 
1.06 
1.08 

Nov. 

0.76 
0.79 
0.83 
0.89 
0.89 
0.93 
0.98 
1.01 
1.05 
1.09 

D e c 

0 7 0 
0.75 
0.81 
0.85 
0 8 8 
0.94 
0.99 
1.04 
1.09 
1.15 

* Do not round to nearest integer. 
* For unlisted latitudes kwer than 50' North or 20' South, determine the latitude adjusting value l9y interpolation. 

TABLE 3-4.—NET PRECIPITATION FACTOR 
VALUES 

Net precipitalion (inches) 

0 

Greater than 5 to 15 
Greater than 15 to 30 
Greater than 30 __ 

Assigned 
value 

0 
1 
3 
6 
10 

3.1.2.3 Depth to aquifer Evaluate depth 
to aquifer by determining the depth from the 
lowest known point of hazardous substances 
at a site to the top of the aquifer being 
evaluated, considering all layers in that 
interval. Measure the depth to an aquifer as 
the distance from the surface to the lop of the 
aquifer minus the distance from the surface 
to the lowest known point of hazardous 
substances eligible to be evaluated for thai 
aquifer. In evaluating depth to aquifer in 
karst terrain, assign a thickness of 0 feet to a 
karst aquifer that underlies any portion of the 
sources at the site. Based on the calculated 
depth, assign a value from Table 3-5 to the 
depth to aquifer factor. 

Determine the depth to aquifer only at 
locations within 2 miles of the sources at the 
site, except: if observed ground water 

contamination attributable to sources at the 
site extends more than 2 miles beyond these 
sources, use any location within the limits of 
this observed ground water contamination 
when evaluating the depth to aquifer factor 
for any aquifer that does not have an 
observed release. If the necessary geologic 
inforiTiation is available at multiple locations, 
calculate the depth to aquifer at each 
location. Use the location having the smallest 
deptli to assign the factor value. Enter this 
value in Table 3-1. 

TABLE 3-5.—DEPTH TO AQUIFER FACTOR 
VALUES 

Depth to aquiter • (feet) 

Less than or equal to 2 5 . . . 
Greater than 25 to 250 

Assigned 
value 

5 
3 
1 

* U-se depth of all layers beh*een the hazardous 
subsuncos and aqurter. Asi n a thickness of 0 feet 
to an^ karst aquifer that urxJemes any portion ol the 
sources at ttie site. 

3.1.2.4 Travel time. Evaluate the ti-avel 
time factor based on the geologic materials in 
the interval between the lowest known point 
of hazardous substances at the site and the 

top of the aquifer being evaluated. Assign a 
value to the travel time factor as follows: 

• If the depth to aquifer (see section 3.1.2.3) 
is 10 feet or less, assign a value of 35. 

• If. for the interval being evaluated, all 
layers that underlie a portion of the sources 
at the site are karst, assign a value of 35. 

• Otherwise: 
-Select the lowest hydraulic conductivity 

layer(s) from within the above interval. 
Consider only layers at least 3 feet 
thick. However, do not consider layers 
or portions of layers within the first 10 
feet of the depth to the aquifer. 

-Detennine hyciraulic conductivities for 
individual layers from Table 3-6 or 
from in-situ or laboratory tests. Use 
representative, measured, hydraulic 
conductivity values whenever 
available. 

-If more than one layer has the same 
lowest hydraulic conductivity, include 
all such layers and sum their 
thicknesses. A s s i ^ a thickness of 0 
feet to a karst layer that underlies any 
portion of the sources at the site. 

-Assign a value from Table 3-7 to the 
travel time factor, based on the 
thickness and hydraulic conductivity 
of the lowest hydraulic conductivity 
layer(s). 
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TABLE 3-6.—HYORAUUC ConoucTivmr OF GEOLOGIC MATERIALS 

Type o( material 

Assigned 
hydriulic 

condoclwity* 
(cm/aec) 

Ciay; low pertneeMily t i l (compact uofractured tin); shale; unfractured metaniorphic and igneous rocks 
Silt loesses; -sifty day:; sedimeots that «re predominantty silts; moderately pefTDeat;*e t i i (fine-grained. uocotBOlidated till, or compact bU with 

some fractures): k»f pcnneabkty fanestones and ddomtes (no karst); low permsaMty sandstone; low parmeabilily tractured igneout and} 
metanrorpfiic rocks \ 

Sands: sandy silts; sedments thai are predominantly sand: highlypanneaKe M (coarse-grained, unconeoidated or com;>act «nd highly kacttsed); •• 
peat moderately permeafate limestones and dolomites (no kssQ: nodersMly pt tmmtte sanlaone, • aodaratety panneable tactared igneoue ] 
am malamorpliicrocks — _ _ _ _ _ ^ _ — — — — _ ^ _ _ _ _ _ - ^ — — .. . -• 

Gravel: clean sand; tighly pennaatile fractured igneous and melamoipbic focks; permoatila fasoaB; Jiant kmestones and dctorones 

10- ' 

to-* 

10-
10-

• Do not round to neatest meger. 

TABLE 3-7.—TRAVEL TIME FACTOR VALUES • 

hydraulic conductivity (cm/sec) 

Thickness, of lowest (lydoulic conductivity 
Iayer(s)* (leeU 

Greater 
I h i n 3 to 

5 

Greatsr 
ttiansto 

100 

Grostv 
than 100 

to 500 

Greater 
1t«n500 

Greaier ttian or equal to VO'*— 
Less tnar 10- ' to 10- ' 
Less than 10"'to IO"' 
Less tnan 10"' 

35 
35 
15 
5 

35 
25 
15 
5 

35 
15 
5 
1 

25 
15 
5 
1 

35. 
' I' di^pth to aquifer is 10 leel or less or il, tor the imerval teirtg erahiated. all layers Ihtn tnderto a portion of the sojrces «t ffie site are karst. assign a vaKie ol 

' Consider on^/ layeis at least 3 teet tliick. Do not consider layers or portions ol layers nvithin the Crsi 10 feet of the dcipth to ttie aqiitor. 

Dftemine travel time only at locations 
w ithin 2 miles of the sources at the site, 
except i:'observed groimd water 
coniamination attributable to sources at the 
site e.i.teiidsmore than 2 miles beyond these 
sources, use any loca ion within the limits of 
this observed ground water contamination 
when evaluating the travel lime factor for any 
aquifer ;hat does not have an observed 
release If the necessary subsurface geologic 
information is available at multiple locations, 
evaluate the travel time factor at each 
location. Use Ihe loca:ion having the highest 
travel t.rrie factor value to assign the factor 
value for the aquifer. ILnter this value in 
Table 3-1. 

3.1 2.5 Calculation of potential to release 
fcclor v.i'ae. Sum the factor vahies for net 
precip taton, depth to aquifer, and travel 
time, ar.id multiply thi; sum by the factor 
value io;-containment Assign this product'as 
the p3'eit:al tc releas,; factor value for the 
a,:^iii[er. Enter this value in Table 3-1. 

3.1.3 Calculation of likelihood of release 
facto.' cc.egory value. If an observe>d release 
IS est23li:;hed for an aqnifei, 'ssign the 
oliser-ve:! release facKr value of 550 as the 

likelihood of release factor category value for 
that aquifer. Otherwise, assign the potential 
to release factor value for that aquifer es the 
likelihood of release value. Enter the value 
assigned in Table 3-1, 

3.2 Waste characteristics. Evaluate the 
waste characteristics factor category for an 
aquifer based on two faclors: toxicity/ 
mobility and hazardous waste quantity. 
Evaluate only those hazardous substances 
aveiiabie to migrate from the sotnres at the 
site to ground water. Such hazardous 
substances include: 

* Hazardous substances that meet the 
criteria for an observed release to ground 
water. 

• All hazardous substances associated 
with a source that has a groimd water 
containment factor value greater than 0 (see 
sections 22-2, 2.2.3. and 3.1.2.1). 

3.2.1 Toxicity/mobility. For each 
hazardous substance, assign a toxicity factor 
vdiuc, a mobility factor value, and a 
combined toxicity/mobility factor value as 
specified in the foliowing sections. Select the 
toxicity/mobihty factor value for the aqruifer 
being evaluated as specified in section 3.2.1.3. 

3.2.1.1 Toxicity. Assign a toxicity factor 
value to each hazardous substance as 
speciHed in Section 2.4.1.1. 

3.2.1-2 Mobility. Assign a mobility factor 
value to escfa hazardous suiistance for the 
aquifer being evaluated as follows: 

• For any hazardous substance that meets 
the criteria for an observed release by 
chemical analysis to one or more aquifers 
imderlying the sources at the site, regardless 
of the aquifer being evaluated, assign a 
mobility factor value of 1. 

• For any hazardous substance that does 
not meet the criteria for an observed release 
by chemical analysis to at least one of the 
aquifers, assign that hazardous substance a 
mobility factor value from Table 3-8 for the 
aquifer being evahiated, based on its water 
solubility' and distribution coefficient (K^). 

• If th<> hazardous substance cannot be 
assigned a mobility factor value because data 
on its ws.ter solubility or distribution 
coeQicie'it are not available, use other 
hazardous substances for which information 
is available in evahiating the pathwray. 

TABLE 3-8—GROUND WATER MOBILITY FACTOR VALUES • 

• Do rKil round to nearest ir l̂eger. 
• Uie h tne hazardous substance is oreseni o' deposited ss a liquid 
' Lise if the er-jfe inie-«sl Iron uie source to the aqmlsr being evalusted is karst 

KVatersolufciiily (mg/l) 

Present a:: Ficuiri^ 
Greater msn 1O0 
ijfeat&r tnan 1 to 100 
Greater in«n Q.01 to 1 
ce^s t i ^ n or equal to O.Cl 

Distntjution coefficient f K J (ml/g) 

Ka 's t * 

; \ 
0 2 

0.CO2 
2x10-» 

i . ! 0 

1 
C.2 

0.002 
2 x 1 0 - ' 

> 1 0 l o 
1.000 

0.01 
0 0 1 
0.002 

2x1C-» 
2 x 1 0 - ' 

> 1,000 

0.0001 
0.0(X>1 
2 x 1 0 - ' 
2 x 1 0 - ' 
2x10 - * 
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• If none of the hazardous substances 
eligible to be evaluated can be assigned a 
mobility factor value, use a default value of 
0.002 as the mobility factor value for all these 
hazardous substances. 

Determine the water solubility to be used 
in Table 3-8 for the hazardous substance as 
follows (use this same water solubility for all 
aquifers): 

• For any hazardous substance that does 
not meet the criteria for an observed release 
by chemical analysis, if the hazardous 
substance is present or deposited as a liquid, 
use the water solubility category "Present as 
Liquid" in Table 3-6 to assign the mobility 
factor value to that hazardous substance. 

• Otherwise: 
-For any hazardous substance that is a 

metal (or metalloid) and that does not 
meet the criteria for an observed 
release by chemical analysis, establish 
a water solubility for the hazardous 
substance as follows: 

- -Determine the overall range of water 
solubilities for compounds of this 
hazardous substance (consider all 
compoiinds for which adequate 
water solubility information is 
available, not just compounds 
identified as present at the site). 

--Calculate the geometric mean of the 
highest and the lowest water 
solubility in this range. 

- -Use this geometric mean as the watei 
solubility in assigning the 
hazardous substance a mobility 
factor value from Table 3-8. 

-For any other hazardous substance 
(either organic or inorganic) that does 
not meet the criteria for an observed 

release by chemical analysis, use the 
water solubility of that hazardous 
substance to assign a mobility factor 
value from Table 3-8 to the hazardous 
substance. 

For the aquifer being evaluated, detennine 
the distribution coefficient to be used in 
Table 3-8 for the hazardous substance as 
follows: 

• For any hazardous substance that does 
not meet the criteria for an observed release 
by chemical analysis, if the entire interval 
fixim a source at the site to the aquifer being 

- evaluated is karst, use the distribution 
coefficient category "Karst" in Table 3-8 in 
assigning the mobility factor value for that 
hazardous substance for that aquife"i-. 

• Otherwrise: 
-For any hazardous substance that is a 

metal (or metalloid] and that does not 
meet the criteria for an observed 
release by chemical analysis, use the 
distribution coefficient for the metal or 
(metalloid) to assign a mobility factor 
value from Table 3-6for that 
hazardous substance. 

-For any other inorganic hazardous 
substance that does not meet the 
criteria for an observed release by 
chemical analysis, use the distribution 
coefficient for that inorganic 
hazardous substance, if available, to 
assign a mobility factor value from 
Table 3-8. If the distribution coefficient 
is not available, use a default value of 
"less than 10" as the distribution 
coefficient, except: for asbestos use a 
default value of "greater than 1,000" as 
the distribution coefficient. 

-For any hazardous substance that is 
organic and that does not meet the 
criteria for an observed release by 
chemical analysis, establish a 
distribution coefficient for that 
hazardous substance as follows: 

- -Estimate the K< range for the 
hazardous substance using the 
following equation; 
K,=(K«)(f.) 
where: 

K„ = Soil-water partition coefTicient 
for organic carbon for the 
hazardous substance. 

f,=Sorbent content (fraction of 
clays plus organic carbon) in 
the subsurface. 

- - U s e f, values of 0.03 and 0.77 in the 
above equation to estabhsh the 
upper and lower values of the Kt 
range for the hazardous substance. 

--Calculate the geometric mean of the 
upper and lower K^ range values. 
Use this geometric mean as the 
distribution coefficient in assigning 
the hazardous substance a mobility 
factor value from Table 3-8. 

3.2.1.3 Calculation of toxicity/mobility 
factor value. Assign each hazardous 
substance a toxicity/mobility factor value 
from Table 3-6, based on the values assigned 
to the hazardous substance for the toxicity 
and mobility factors. Use the hazardous 
substance with the highest toxicity/mobility 
factor value for the aquifer hieing evaluated to 
assign the value to the toxicity/mobihty 
factor for that aquifer. Enter this value in 
Table 3-1. 

TABLE 3-9—TOXICITY/MOBIUTY FACTOR VALUES * 

Iv^otMlity factor value 

1.0 
0.2 

0.01 
0.002 
0.0001 
2x10 - ' 
2x10 - ' 
2x10-* 

Toxicity factor value 

10.000 

10.000 
2.000 
100 
20 
1 

0.2 
0.002 
2 x 1 0 - ' 

l.tXX) 

1.(X50 
200 
' 0 
2 

C.I 
0 02 

2 x 1 0 - ' 
2 x 1 0 - ' 

100 

100 
20 
1 

10 

10 
2 

0.1 
0.2 0.02 

0.01 0.001 
0 0 0 2 2 x 1 0 - ' 

2 x 1 0 - ' ! 2 x 1 0 - ' 
2 x 1 0 - ' 1 2 x 1 0 - ' 

1 

1 

1 
0.2 

0.01 
0.002 
1x10 - ' 
2x10-* 
2 x 1 0 - ' 
2x10-» 

0 

0 
0 
0 
0 
0 
0 
0 
0 

• Do not round to nearest integer 

3.2.2 Hazardous waste quantity. Assign a 
hazardous waste quantity factor value for the 
ground water pathway (or aquifer) as 
specified in section 2.4.2. Enter this value in 
Table 3-1. 

3.2.3 Calculation of waste characteristics 
factor category value. Multiply the toxicity/ 
mobility and hazardous waste quantity factor 
values, subject to a maximum product of 
IX10*. Based on this product, assign a value 
from Table 2-7 (section 2.4.3.1) to the waste 
characteristics factor category. Enter this 
value in Table 3-1. 

3.3 Targets. Evaluate the targets factor 
category for an aquifer based on four factors: 

nearest well, population, resources, and 
Wellhead ProtcL ion Area. Evaluate these 
four factors based on targets within the target 
dist:ince limit specified in section 3.0.1.1 and 
the aquifer boimdaries specified in section 
3.0.1.2. Determine the targets to be included 
in evaluating these factors for an aquifer as 
specified in section 3.0. 

3.3.1 Nearest well. In evaluating the 
nearest well factor, include both the drinking 
water wells drawing from the aquifer being 
evaluated and those drawing from overiying 
aqu fers as specified in section 3.0. Include 
stardby wells in evaluating this factor only if 

they are used for drinking water supply at 
least once every year. 

If there is an observed release by direct 
observation for a drinking water well within 
the target distance limit, assign Level II 
concenti-ations to that well However, if one 
or more samples meet the criteria for an 
observed release for that well, detennine if 
that well is subject to Level I or Level II 
concentrations as specified in sections 2.5.1 
and 2.5.2. Use the health-based benchmarks 
from Table 3-10 in determining the level of 
contamination. 

Assign a value for the nearest well factor 
as follows; 
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• If one or more ilrinkin^ water wells is 
subject to Level I cimcentrations, assigji a 
value of 50. 

• If not.but if one or more drinking water 
wells is subject to l«vel Q concentrations, 
assign a value of 45. 

• Lf none of the drinking water wells is 
subject to Level I or Level II concentrations, 
assign a value as follows: 

-If one of the target aquifers is a karst 
aquifer that imderlies any portion of 
the sources {it the site and any well 
draws drinking water from this karst 
aquifer within the target distance limiL 
assign a value of 20. 

- t : not detennine the shortest distance 
to any drinking water well, as 
measured frc m any source at the site 
with a grotmd water containment 
factor vahie ; ^ a t e r than 0. Select a 
value from Table 3-11 based on this 
distance. Asiiign it as the value for the 
nearest well factor. 

Enter the value assigned to the nearest well 
factor in Table 3-1. 

TABLE 3 -10 .—HEALTH-BASED BENCH

MARKS FOR H/iZARDOUS SUBSTANI^S 
IN DRINKING W A T E R 

• Conosntration corrersponding to Maximum Con
taminant Level (M(Dt.). 

• CorKantranon corresponding to a nonzero Maxi-
m j m C:ontaminant Level Goal (M(XG). 

• Screening ooncentnibon for cancer corresponding 
to triiit concentratkxi ttiat conesponds to ttie 10 * 
in<^ii)ual cancer nsi: for oral exposures. 

• Scretining corKantnit ion tor noncancer toxicologi
cal responses corresponding to the Reference 
Dose (RfD) for oral •jxposures. 

TAB_E 3 -11 .—NEAREST W E L L FACTOR 

VALUES 

I>stanc© from source (miles) 

Level : concentrations-' 
Lerel II concentration!-' 
0 to 1,. 
Grnniw tnan V, to Vj 
Graatm than Vi tn 1 . . . 
Greater than 1 to 2 _ 
Greater than 2 to 3 
r^rnxToi man S In * 
Rrnalai than i. 

Assignad 
value 

50 
45 
20 
18 
9 
5 
3 
2 
0 

" Distance does not apply. 

3 3 ; Population. In evaluating the 
populiition factor, include those arsons 
8er,'ecl by dr.nking water wells within the 
target distance limit specified in section 
3.0 1.1. For the aqiufer being evaluated, count 
those persons servijd by wells in that aqtiifer 
and those persons served by wells in 
overlying aquifers .is specified in section 3.0. 
Inciucie residents, students, and workers who 

regularly use the water. Exclude tratisient 
populations such as customers and travelers 
passing through the area. Evaluate the 
population based on the location of the water 
supply wells, not on the location of 
residences, work places, e tc When a standby 
well is maintained on a regular basis so that 
water can be withdrawn, include it in 
evaluating the population factor. 

In estimating residential population, when 
the estimate is based on the number of 
residences, multiply each residence by the 
average number of persons per residence for 
the county in which the residence is located. 

In determining the population served by a 
well, if the water from Uie well is blended 
with other water (for example, water from 
other ground water wells or surface water 
intakes), apportion the total population 
regularly served by the blended system to the 
well baaed on the well's relative contribution 
to the total blended system. In estimating the 
well's relative contribution, assume each well 
and intake contributes equally and apportion 
the population accordingly, except if the 
relative contribution of any one well or 
intake exceeds 40 percent based on average 
annual pumpage or capacity, estimate the 
relative contribution of the wells and intakes 
considering the foUowin^ data, if available: 

• Average annual pumpage from the groimd 
water wells and surface water intakes in the 
blended system. 

• Capacities of the wells and intakes in the 
blended system. 

For systems with standby grotmd water 
wells or standby surface water intakes, 
apportion the total population regularly 
served by the blended system as described 
above, except 

• Exclude standby surface water intakes in 
apportioning the population. 

• When using pumpage data for a standby 
groimd water well, use average pimipage for 
the period during which the standby well is 
used rather than average aimual pumpage. 

• For that portion of the total population 
that could be apportioned to a standby 
ground water well, assign that portion of the 
population either to that standby well or to 
the other grotmd water well(s) and surface 
water intake(s) that serve that population; do 
not assign that portion of the population both 
to the standby well and to the other well(s) 
and intake(s) in the blended system. Use the 
apportioning that results in the highest 
population factor value. (Either include all 
standby well(s) or exclude some or all of the 
standby well(s) as appropriate to obtain this 
highest value.) Note that the specific standby 
well(s) included or excluded and. thus, the 
specific apportioning may vary in evaluating 
different aquifers and in evaluating the 
surface water pathway. 

332.1 Level of contamination. Evaluate 
the population served by water from a point 
of withdrawal based on the level of 

contamination for that point of withdrawal. 
Use tlie appUcable factor Level 1 
concentrations. Level n concentrations, or 
potential contamination. 

If no samples meet the criteria for an 
observed release for a point of withdrawal 
end tliere is no observed release by direct 
observation for that point of withdrawal. 
evaluate that point of withdrawal using the 
potential contamination factor in section 
3J.2.^l. If there is an observed release by 
direct observation, use Level D 
concentrations for that point of writhdrawal. 
Howciver. if one or more samples meet the 
criteria for an observed release for the point 
of withdrawal, determine which factor (Level 
I or Level n concentrations) applies to that 
point of withdrawal as specified in sections 
2.5,1 iind ZS2. Use the health-based 
benclimarks from Table 3-10 in determining 
the level of contamination. Evaluate the point 
of witbdrawal using the Level I 
concentrations factor in section 3.3.2.2 or the 
Level n concentrations factor in section 
3.3.2.3. as appropriate. 

For the potential contamination factor, use 
population ranges in evaluating the factor as 
spedilied in section 3.3.2.4. For the Level I and 
Level n concentrations factors, use the 
population estimate, not population ranges, in 
evaluating both factors. 

3.3.2.2 Level I concentrations. Sum the 
number of people served by drinking water 
from points of withdrawal subject to Level I 
concctntrations. Multiply this sum by 10. 
Assign this product as the value for this 
factor. Enter this value in Table 3-1. 

3.3.2.3 Level II concentrations. Sum the 
number of people served by drinking water 
from points of withdrawal subject to Level D 
conccintretions. Do not include those people 
already coimted imder the Level I 
concentrations factor. Assign this sum a s the 
value for this factor. Enter this value in Table 
3-1. 

3.3.2.4 Potential contamination. 
Determine the nimiber of people served by 
drinking water from points of withdrawal 
subject to potential contamination. Do not 
include those people already cotmted imder 
the Li:vel 1 and Level D concentrations 
factors. 

Asiiign distance-weighted population 
values from Table 3-12 to this population as 
follows: 

• Use the "Karst" portion of Table 3-12 to -
assign values only for that portion of the 
population served by points of withdrawal 
that draw drinking water from a karst aquifer 
that underlies any portion of the sources at 
the site. 

-For this portion of the population, 
determine the number of people 
included within each "Karst" distance 
category in Table 3-12. 
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TABLE 3-12.—D»STAt«CE-WEtGHTH) POPULATION VALUES FOR PoTEtmAL CONTAMINATION FACTOR FOR GROIJNO WATER MIGRATION 
PATHWAY • 

Distance category (initas) 

Otttar "Plan Karst •: 
n i n w. 
Cir4»tBr than Vl to ^ 
nmatar than V, ̂  1 
O f d ' " ' " H i " 1 K> 7 
C^reat^ V«n " » : ; ^ 
r s m a w lh>n 1 «r. * 

Karat*: 
n tn V. 
Plrmimr »h(in Vi m ^ 
Greater than % »o 1 . ..._.. 

r::.>i.wr • > « 9 tn ̂  
rVestar fhi in tl -tn 4 

NumtMT Of people within the distance category 

0 

0 
0 
0 
6 
0 
0 

0 
0 
0 
0 
0 
0 

1 
to 
10 

4 

0.7 
0.5 
0 3 

4 
2 
2 
2 
2 
2 

11 
to 
30 

17 
11 
5 
3 
2 
1 

17 
11 
9 
9 
9 
9 

31 
to 
100 

53 
33 
17 
10 
7 
4 

53 
33 
26 
26 
26 
26 

101 
to 

300 

164 
102 
52 
30 
21 
13 

164 
102 
82 
82 
S2 
82 

301 to 
1.O00 

522 
324 
167 
94 
68 
42 

522 
324 
261 
261 
261 
261 

1.001 
to 

3X)00 

1.633 
1.013 
S23 
294 
212 
131 

1,633 

817 
817 
817 
817 

3.001 to 
10.000 

5214 
3233 
1.66S 
S39 
€78 
417 

52 t4 
3233 
2JB07 
71*07 
2JB07 
Z607 

10.001 
to 

30,000 

16225 
10.122 
5224 
2,939 
Z122 
1.306 

16,325 
t0.122 
8.1«3 
8.163 
8.163 
8.163 

30.001 to 
loaooo 

52.137 
32JK5 
16384 
9,385 
6.778 
4.171 

52,137 
32,325 
26.068 
26.068 
26368 
26368 

100,001 
to 

300300 

163246 
101213 
52239 
29384 
?1,?22 
13360 

163246 
101213 
8t.623 
S1323 
81.623 
81,623 

300,001 to 
1.000.000 

521.380 
323243 
166335 
93345 
67.777 
41.709 

521.360 
323243 
260.680 
260,880 
260.680 
260380 

i.odo.ooi 
to 

3.000,000 

1,632.455 
1.012 122 
522.385 
293,842 
212.219 
130.596 

1 632 455 
1 012 122 
816227 
816227 
816227 
616227 

* Round the luimtMr of people present iwthin a distance category to nearest 
integer. 

* Use for all aquifers, aicapt fcarsraqoitas underlying any [nrton of ttn 
' Use only tor lorsl aquKers underly«ig any portion of the axireas at Ihe site. 

integer. Do not round ttie assigned distance-weighted population value to nearest 

SSiesi te. 

-Assign a distance-weighted population 
value for each distance category based 
on the number of people bicluded 
within the distance category. 

• Use the "Other Than Karst" portion of 
Table 3-12 for the remainder of the 
population served by points of withdrawal, 
subject to potential contaminaUon. 

-For this portion of the population, 
determine the number of people 
included within each "Other Than -
Karst" distance category in Table 3-12. 

-Assign a distance-weighted population 
value for each distance category based 
on the number of people included 
within the distance category. 

Calculate the value for the potential 
contamination factor (PC) as follows: 

1 n (Wi-i-K,) 
PC= — i 

10 i = l 

where: 
W,=Distance-weighted population from 

"Other Than Karst" portion of Table 3-12 
for distance category i. 

K, = Distani2-weight^ population from 
"Karst" portion of Table 3-12 for 
distance category I 

n = Number of distance categories. 
If PC is less than 1, do not round it to the 

nearest integer: if PC is 1 or more, round to 
the nearest integer. Enter this value in Table 
3-1. 

3.3.2.S Calculation of population factor 
value. Sum the factor values for Level 1 
concenti-ations. Level I] concentrations, and 
potential contamination. Do not round this 
sum to the nearest integer. Assign-this sum as 
the population factor value for the aquifer. 
Ejiler this value in Table 3-1. 

3.3.3 Resources. To evaluate the 
resources factor, select the highest valoe 
specified below that applies for the aquifer 
being evaluated. Assign this value as the 

resouj-ces factor value for the aquifer. Enter 
this valne in Table 3-1. 

Assign a resources valiie of 5 if water -
drawn from any target well for the aquifer 
being evaluated or overlying aquifers (as 
specified in section 3.0) is used for one or 
more of the following purposes: 

• brigatioa (5-acre minimum] of 
comirercial food o o p s or commercial forage 
crops. 

• Vitatering of commercial livestock. 
• ingredient in commercial food 

preparation. 
• Supply for commercial Aquaculture. 
• Supply for a maior or designated water 

recreation area, exdudiog drinking water use. 

Assign a rewHirces vatne of S if no iki i i ing 
watet wells are within the target distance 
limiL btit the water in the aqnifer being 
evaluated or any overiying aqnlfera (as 
specilSed in section iJO] is nsable for drinking 
water purposes. 

Assign a resources value of 0 if none of the 
above applies. 

3.3.4 Wellbeod Protection Area. EvshiBte 
the WeUhead Protetrtion Ai«a factor based 
on Wellhead ProtBt:tion Areas designated 
according to section 1428 of the Safe Drinking 
Water Act as amended. Consider only those 
Wellhead Protection Areas applicable to the 
aquifiCT be g evaluated or overiying aquifers 
(as specified in section 3.0). Select the highest 
value tielow that applies. Assign it as the 
value for the Wellhead Protection Area factor 
for the aquifer being eiraluated: Enter this 
value in Table 3-1. 

As:ngn a value of 20 if either of the 
following criteria applies for the aquifer being 
evaluated or overiying aquifers: 

• A source with a ground water 
containment factor value greater than 0 lies, 
either partially or fully, within or above the 
designated Wellhead Protection Area. 

• Observed ground water contamination 
attributable to the sources at the site lies, 
either partially or fully, within the designated 
Wellfiead Protection Area. 

If neither criterion applies, assign a value 
of S. iL -within the target distance limit there 
is a designated WeUhead ProtecUon Area 
appiicable to the aquifer being evaluated or 
overlying aquifers. 

A s s i ^ • value of 0 if none of the above 
applies. 

3.3 J Calcvfalion of targets factor 
category -value. Sum the factor values for 
nearest well, population, resources, and 
Wellhead Protection Area. Do not round this 
sum to the nearest integer. Use this sum as 
the targets factor category value for the 
aquifer. Enter this value in Table 3-1. 

3.4 Ground water migration score for an 
aquifer. For the aquifer being evaluated, 
multiply the factor category values for 
likelihood of release, waste diaracteristics, 
and targets, and rotmd the product to the 
nearest integer. Then divide by 62.50a Assign 
the resulting value, subject to a maximum 
value of 100. as the ground water migration 
pathway score for the aquifer. Enter this 
score in Table 3-1. 

3.5 Cahuht ion isf ground water migration 
pathway score. Calculate a groimd water 
migration score for each aquifer underlying 
the sources at the site, as appropriate. Assign 
the highest ground water migration score for 
an aquifer as the groimd water migration 
pathway score (S„) for the site. Enter this 
score in Table 3-1. 
4.0 Sarfaca Water Migra t ion Pathway. 

4.0.1 Migration components. Evaluate the 
surface water migration pathway based on 
two migration components: 

• OveHand/flood migration to surface 
water (see section 4.1). 

• Ground water to surface water migration 
(see section 4.2). 

Evaluate each component based on the same 
three threats: drinkingwaler threat human 
food chain threat and environmental threat 

Score one or both components, considering 
iheir relative importance. If only one 
component is scored, assign its score as the 
siu^ace water migration pathway score. V ) 
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both components are scored, select the higher 
of the two scores aiid assign it as the surface 
water migration pathway score, 

4 OS. Surface water categories. For HRS 
purpoises, classify surface water into four 
categories: rivers, likes, oceans, and coastal 
tidal v.raters. 

Ri\'«rs include: 
• Jerenniaily flo',wing waters from point of 

origin to the ocean or to coastal tidal waters, 
whichever comes first and wetlands 
contiguous to these flowing waters. 

• Aboveground portions of disappearing 
rivers. 

• Man-made ditches only insofar as they . 
perennially flow into other surface water. 

• Intermittently flowing waters and 
contigjous intermittently flowing ditches only 
in arid or sethiarid .areas with less than 20 
inches of mean annual precipitation. 

Lakes include: 
• N.itural and man-made lakes (including 

impoundments) that Ue along rivers, but 
excluding the Great Lakes. 

• Isolated, but perennial, lakes, ponds, and 
wetlands. 
- • Static water chaimels or oxbow lakes 
contiguous to rivers. 

• Small rivers, without diking, that merge 
into surroimding perennially intmdated 
wetlards. 

• Wetlands contiguous to water bodies 
defined here as laki^s. 

Oce.in and ocean-like water bodies 
include-

• Oi:ean areas seaward from the baseline 
of the Territonal Sea. (This baseline 
represents the generalized coastline of the 
United States. It is parallel to the seaward 
limit of the Territonal Sea and other maritime 
limits iiuch as the inner boundary of Federal 
fisheriss jurisdiction and the limit of States 
jiirisdi:tion under tlie Submerged Lands Act 
as aminded.) 

• Tlie Great Lakes. 
• Wetlands contiguous to the Great Lakes. 
Coantal tidal wat»rs include: 
• Ernbaymenls. harbors, soimds. estuaries, 

bacK bays, lagoons. weUands, etc. seaward 
from mouths of rivers and landward from the 
baseline of the Territorial Sea. 

4 1 Overland/flood migration component. 
Use Lie overland/flood migration component 
to evauate surface water threats that resiJt 
from overland migr.ition of hazardous 
substances from a source at the site to 
surface water. Eval jate three types of threats 
for thi J component: drinkmg water threat 
human food chain threat and environmental 
th.-eat. 

4 1.1 General considerations. 
4.1.1.1 Definition of hazardous substance 

migration path for overland/flood migration 
component The ha::ardou8 substance 
migration path includes both the overland 
segment and the inwater segment that 
hazardous substances would take as they 
migrate away from sources at the site: 

• Begin the overland segment at a source 
and proceed dowmfradient to the probable 
point of entry to suiface water. 

• B(?gin the in-w;iter segment at this 
prooable point of entry. 

-For rivers, continue the in-water 
segment in tlie direction of flow 
(including ary tidal flows) for the 

distance established by the target 
distance limit (see section 4.1.12). 

-For lakes, oceans, coastal tidal waters, 
or Great Lalces. do not consider flow 
direction. Instead apply the target 
distance limit as an a rc 

-If the in-water segment includes both 
rivers and lakes (or oceans, coastal 
tidal waters, or Great Lakes], apply the 
target distance limit to their combined 
in-water segments. 

For sites that consist of contaminated 
sediments with no identified source, the 
hazardous substance migration path consists 
solely of the in-water segment specified in 
section 4.1.12. 

Consider a site to be in two or more 
watersheds for this component if two or more 
hazardous substance migration paths from 
the sources at the site do not reach a common 
point within the target distance LimiL If the 
site is in more than one watershed, define a 
separate hazardous substance migration path 
for each watershed. Evaluate the overland/ 
flood migration component for each 
watershed separately as specified in section 
4.1.1.3. 

4.1.12 Target distance limit The target 
distance limit defines the maximum distance 
over which targets are considered in 
evaluating the site. Determine a separate 
target distance limit for each watershed as 
follows: 

• If there is no obsen'ed release to surface 
water in the watershed or if there is an 
observed release only by direct observation 
(see section 4.1.2.1.1), begin measuring the 
target distance limit for the watershed at the 
probable point of entry to surface water and 
extend it for IS miles along the surface water 
from that point 

• If there is an observed release from the 
site to the surface water in the watershed 
that is based on sampling, begin measuring 
the target distance limit for the watershed at 
the probable point of entry; extend the target 
distance limit either for 15 miles along the 
surface water or to the most distant sample 
point that meets the criteria for an observed 
release to that watershed, whichever is 
greater. 

In evaluating the site, include only surface 
water targets (for example, intakes, fisheries, 
sensitive environments) that are within or 
contiguous to the hazardous substance 
migration path and located, partially or 
whoUy, at or between the probable point of 
entry and the target distance limit appUcable 
to the watershed; 

• If flow within the hazardous substance 
migration path is reversed by tides, evaluate 
upstream targets only if there is 
documentation that the tidal run could carry 
substances from the site as far as those ' 
upstream targets. 

• Determine whether targets within or 
contiguous to the hazardous substance 
migration path are subject to actual or 
potential contamination as follows: 

-If a target is located, partially or wholly, 
either at or between the probable point 
of entry and any sampling point that 
meets the criteria for an observed 
release to the watershed or at a point 
that meets the criteria for an observed 
release by direct observation, evaluate 

that target as subject to actual 
contamination, except as otherwise 
specified for fisheries in section 4.1 J .3 
and for wetlands in section 4.1.4.3.1.1. 
If the actual contamination is based on 
direct observation, assign Level n to 
the actual contamination. However, if 
the actual contamination is based on 
samples, determine whether the actual 
contamination is at Level I or Level D 
concentrations as specified in sections 
4.12.3, 4.122. and 4.1.4.3.1. 

-If a target is located, partially or wholly, 
within the target distance limit for the 
watershed, but not at or between the 
probable point of entry and any 
sampling point that meets the criteria 
for an observed release to the 
watershed, nor at a point that meets 
the criteria for an observed release by 
direct observation, evaluate it as 
subject to potential contamination. 

For sites consisting solely of contaminated 

sedin.ents with no identified source. 
determine the target distance limit as follows: 

• U there is a clearly defined direction of 
flow idr the surface water body (or bodies) 
containing the contaminated sediments, begin 
measuring the target distance limit at the 

' point of observed sediment contamination 
that ill farthest upstream (that is, at the 
location of the farthest available upstream 
sedinent sample that meets the criteria for 
an observed release); extend the target 
distance limit either for 15 miles along the 
surface water or to the most distant 
downstream sample point that meets the 
criter.a for an observed release to that 
watershed, whichever is greater. 

• U there is no cleariy defined direction of 
flow, begin measuring the target distance 
limit lit ^ e center of the area of observed 
sediirent contamination. Extend the target 
distance limit as an arc either for 15 miles 
along the surface water or to the most distant 
sample point that meets the criteria for an 
observed release to that watershed, 
whicliever is greater. Determine the area of 
observed sediment contamination based on 
availcible samples that meet the criteria for 
an observed release. 
Note liat the hazardous substance migration 
path for these contaminated sediment sites 
consiiits solely of the in-water segment 
defined by the target distance hmit; there is 
no ovisriand segment 

For these contaminated sediment sites, 
induce only those targets (for example, 
intakes, fisheries, sensitive environments) 
that are within or contiguous to the 
hazardous substance migration path and 
located, wholly or partially, within the target 
distance Umit for the site. Determine whether 
these targets are subject to actual or potential 
contamination as follows: 

• If a target is located, partially or wholly, 
within the area of observed sediment 
contamination, evaluate it as subject to 
actual contamination, except as otherwise 
specified for fisheries in section 4.1.3.3 and 
wedands in section 4.1.4.3.1.1. 

-If a drinking water target is subject to 
aclual contamination, evaluate it using 
Level II concentrations. 
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-If a human food chain target or 
environmental taiget is subject to 
aclual coDlamination. evaluate it using 
Level I or Level II concentrations, as 
appropriate [see sections 4.12.3 and 
4.1.4J.1). 

* If a taiget is located, partially or wholly, 
withia the taiget r*'** "̂*^ liiait for the 
watenhed. bat not within the atKA ol 
observed sediment contamination, evaluate it 
as subject to potential oootajnioatioa. 

4.1X3 Evaluatioa of overiand/fiood 
migration compoaeat. Evaliiate the drinking 
water tfareat iuusan food chain threat, and 
enviroomental threat for each wateisbed for 

this component based on &iee factor 
categories: likelihood of release, waste 
characteristics, and targets. Figure 4-1 
indicates &e bctors included within each 
factor category for eadi type of threat 

Determine tLe overiaad/flood miration 
coDipooent scare (SU) for a watershed in 
tenns of the lactor categoiy values as 
follows: 

S.*=Z-
3 (LRJ(WCJ(TJ 

i = l SF 

wh' j re : 

LR, =Lilce]i]iaod of release factor category 
value for threat i (that is, drinkiag water. 
>"""a" food chain, or environmental 
threat]. 

WC)3= Waste criaracteristics factor category 
value for threat L 

T,=Targets factor category value for threat i. 
SF=Si»Iiiig iactor. 
Table 4-1 outlines the specific calculation 

prtx:edure. 
If the site is in only one watershed, a s s i ^ 

the overiaod/Sood oiigration score for that 
watershed as the overland/flood migration 
compooent score for the site. 
BILUNG COOE mtO W 
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TABLE 4-1.—SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENIT SCORESHEET 

Factor categones and lactors 
Maximum 

value 
Value assigned 

Dr ink ing Water Threat 

L ike l ihood of Release: 
1. Observed Release - _ - . . - -.-
2. Potenbsl to Release by Overiand Fkntr 

2a. Containment _ _ _ 
2b. Runoff.: - - - . . -
2c. Distance to Surtace Water _ _'__ 
2d. Potential to Release by Overland Flow (lines 2 a [ 2 b + 2 c ] ) ^̂ -. 

3. Potential to Release by Fkxx t 
3 a Containment (Flood) 
3b. Fhjod Frequency. . - — _.. 
3c. Potential to Release by Flood (lines S a x 3 b ) _.._ ._ _ 

4. Potential to Release (lines 2d-(-3c, subject to a maximum of 500) _ 
5. Ukelihood of Release (tugtier of lines 1 and 4) _ _ 

Waste Character is t ics: 
6. Toxicity/Persistence _ „ _.. 
7. Hazardous Waste Quantity _ _.._ _ 
8. Waste Criaractenstics _ _ „ 

Tarfets: 
9. Nearest Intake _ _ __ _. 

10. Populaton _ 
10a. Level I Concentrations _ _ _ _ 
10b. Level II Concentrations 
10c. Potential Contaminaton _ _ _ _ _. 
lOd. Population (lines lOa + IOb+ IOc ) _ 

11. Resources _ _ _ _ 
12. Targets (lines 9-)- 10d4-11) _ 

Dr ink ing Water Threat Score: 
13. Drinking Water Threat Score ( l l ines 5 x 8 x 123/82.500. subjea to a maximum ol 100). 

Human Food Chain Threat 

UkeUhood of Release: 
14. Likelihood of Release (same value as line 5) _ 

Waste Character ist ics: 
15. Toxicity/Persistence/Bioaccumulation 
16 Hazardous Waste Ouantity _ 

17. Waste Criaractenstics 
Targets : 

18. Food Chain Individual _ 
19. Population _ 

19a. Level I Concentrations _ 
19b. Level II Concentrations _ 
19c. Potential Human Food Chain Contamination.. 
19d. Population (lines 19a + 19b + 19c) 

20. Targets (lines 18 + I9d) _ _ _. 
Human Food Ctiain Threat Score: 

2 1 . Human Food Chain Threat Score ([ l ines 14x17> :20 ] /82 .500 . subject to a maximum ot 100).. 

Env i ronmenta l Threat 
UkeUhood of Release: 

22. Ukelihood of Release (same value as line 5) _ 
Waste Character ist ics: 

23. Ecosystem Toxkaty/Persistence/Bioaccumulation 
24. Hazaroous Waste Ouamrty _ _ 

25 Waste Characteristics- _ _ _ _ 
Targets: 

26 Sensitive Environments _ _ _ 
26a. Level I Concentrations _ _ _._ _ _ 
26b Level II Concentrations _ _ ^ ._ 
26c. Potential Contamination... _ 
26d. Sensitive Environments (lines 26a + 26b + 26c| _ _ _ 

27. Targets (value from line 25d) 
Envi ronmenta l Threat Score: 

28. Environmental Threat Score ([l ines 2 2 x 2 5 x 2 7 1 / 8 2 . 5 0 0 , subtect to a maximum ol 60) 

Surface Water Over tand /F lood Migrat ion Component Score for • Watershed 

29. Watershed Score ' (lir^es 13 + 21 + 2 8 , subject to e maximum of 100) _., 

Surface Water Over tanc l /F lood Migrat ion Component Score 

30 Compooent Score ( S J ' (highest score f rom line ;r9 lor all watersheds evaluated, subjecl to a maximum of 100).. 

550 

10 
25 
25 
500 

10 
SO 
500 

SOO 
550 

(a) 
(a) 
100 

50 

(b) 
(b) 
(b) 
(b) 
5 

(b) 

100 

550 

(a) 
(a) 

1,000 

50 

(b) 
(b) 
(b) 
(b) 

(b) 

100 

550 

(a) 
(a) 

1,000 

(b) 
(b) 
(b) 
(b) 
(b) 

60 

100 

100 

• Maximum value applies to waste characteristics category 
' Maximum value not applicable. 
' Do not round to nearest integer 
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If the site is in more than one watershed: 
* Calculate a separate overland/.lood 

migration componeot score for each 
wEitetshEid. using likelihood of release, waste 
characteiisfics, and U.igets applicable to 
each watershed. 

* Sele;:t the highest overland/flood 
migration component score from the 
watersheds evaluated and assign it as the 
overland/flood migraUon component score 
for the site. 

4.1.2 Drinking waier threat. Evaluate the 
drinljng water threat for each watershed 
based oa three factor categories: likelihood of 
release, vns te diaracteristics, and targets. 

4.1.2.1 Drinking wi te r threat—likelihood 
ofrelea&t. Evalaate tlie likelSiood of release 
factor category for eadi watershed in terms 
of an obf«rved releas,: (actor or a potential (o-
release factor. 

4.1.Z.1.1 Observed release. Establish an 
obsen'ed: release to surface water for a 
watershed by demoDs4rating that the site has 
released a hazardous substance to the 
surface virater in the vraleished. Base this 
demonsti-ation on eithw; 

* Dire-rt observation: 

~.\ Dialen'al that i^ootams one or more 
hazardous subsitances has been seen 
eatering surfac: water through 
tnigration or is knovirn to have entered 
sarface water thrtxigh direct 
deposition, or 

-A source area h.is been flooded at a 
tiFae that hazardous substances were 
present, and ore or more hazardous 
sjbstances wreie in contact with the 
flood waters, or 

-When evidence supports the inference 
of a release of .1 material that contains 
or.e or more hazardous substances by 
the site to surfiice water, demonstrated 
adverse effects associated with thai 
release may al;io be used to establish 
an observed release. 

* Che:iiical analysis: 

-Analysis of surface water, benthic or 
sediment samples indicates that the 
ccrncentration of hazardous 
SLbstance(s) h:i8 increased 
3i:?jiifiCBntly aliove the background 

concentration for the site for that type 
of sample (see section 2.3). 

—Limit comparisons to similar types of 
samples and background 
concentrations—for example, 
compare sur&ce water samples to 
surface water back^Ynznd 
coDoentntions. 

— F o r benthic samples, Ihtrit 
comparisoiu to essentially sessile 
orgamsnu. 

-Some portion of the significant increase 
most be attributable to the site to 
establish the observed release, except 
when the site itself consists of 
contaminated sediments with no 
identified source, no separate 
attribution is required. 

If an observed release can be established 
for a watershed, assign an Observed release 
-factor value of 550 to that watershed, enter 
this value in Table 4-1, and proceed to 
•ection 4.I.2.U. If no observed release can be 
established for the watershed, assign an 
observed release factor value of 0 to that 
watershed, enter this value is Table 4-1, and 
proceed to section 4.1.2.1.2. 

4.1.2.1.2 Potential to release. Evaluate 
potential to release only if an observed 
release cannot be established for the 
watershed. Evaluate potential to release 
based on two components: potential to 
release by overland flow (see section 
4.1.2.1.2.1) and potential to release by flood 
(see section 4.1.2.1.2.2). Sum the values for 
these two components to obtain the potential 
to release factor value for the watershed, 
subject to a maximtaa value of SOO. 

4.1.2.1.2.1 Potential to release by overland 
flow. Evaluate potential to release by 
overland flow for the watershed based on 
three factors: containmenL nmofi. and 
distance to surface watei. 

Assign potential to release by overland 
flow a irali>e of 0 for the watershed if: 

• No overland segment of the hazardous 
substance migration path can be de&ned for 
the watershed, or 

• The overland-segment of the hazardous 
substance migration path For the watershed 
exceeds 2 miles before surface water is 
encotmtered. 

If eitlter coodition applies, enter a value of 0 
in Table 4-1 and proceed to section 4.1.2.1.2-2 
to evaluate potential to release by flood. If 
neither tippUes. proceed to section 4.1-2.1.2.1.1 
to evalu.jte potential to release by overland 
flow. 

4.1.2.1.2.1.1 ContainmenL Determine the 
ccffltaimaent factor value for the watershed 
as foUonirs: 

• If one or more sources is located in 
surface livater in the watershed (for example, 
intact sealed drums in surface water), assign 
the containment factor a value of 10 for the 
w a t e i ^ e d . Enter this value in Table 4-1. 

• If none of the sources is located in 
surface -water in the watershed, assign a 
containment factor value from Table 4-2 to 
each source at the site dial can potentially 
release hazartlous substances to the 
hazardous substance migration path for this 
watershed. Assgn the containment factor 
value for the watershed as follows: 

-Select the bigbest containment factor 
value assigned to those sources that 
DE.eet the minimnin size requirement 
dsscnbed below. Assign this highest 
v.jhie as the contaiimient factor value 
f<ir the watershed. Enter this value in 
Table 4-1. 

-U. for this watershed, no soiuce at the 
site meets the mininMim size 
ntquiremenL then select the highest 
Ci9ntainment factor value assigned to 
tlie sources at the site eligible to be 
evaluated for this watershed and 
assign it as the containment (actor 
value for the watershed. Enter this 
value in Table 4-1. 

A source meets the minimimi size 
requirement if its source hazardous waste 
quantit)' value (see aection 2.4.2.15) is OS or 
n o t e . Do not include the minimum size 
reqaireiaent in evalsating any other factor of 
this suri'ace water migration component, 
except potential to release by flood as 
specified in section 4.1.Z1.2.2.3. 

4 . 1 i l J J . 2 Runoff. Evaluate runoff based 
on three components: rainfall, drainage area, 
and soil group. 

TABLE 4-2.—CONTAINMENT FACTOR VALI>ES FOR SURFACE WATER MIGRATION PATHWAY 

Source Assigned vakie 

A l Sourca* (Except Sorlaea Impoundments. Land TieatiiieiiL ContakMrs, and Tanks) 
EvKjp'CB ol hazardous substance n»gration from source area (i.e.. source area inchxJes source and any associated contaj-iment smictures).... 
No eviO«!rics ol hazanjoii* sttetance iiagiatkjii from soiree area and. 

a) Neither of the foUowmg present: (1) maintained eogmoered cover, or (2) functioning and maintained nm-on control system and nmoff 
management systam. 

(b) Any one of the two Hems in (a) present 
(ci Any two ol the foAcwnng present (1) maintained engineered cover, or (2) functioning and maintained rurvon control system and 

runoff managemeit system, or (3) liner iwith tunctkxwig leactwe coUecten and removal system immedalely atiove liner. 
Id) All Items in (c) p'csont ;_ 
|ei All Items m (c) p-esenl plus no txilk or non-containonzed Bquids nor malerials containing free bquds deposited in lource area 

No tviOei->c« of hazardous substanca migration from source area. OoutMe knor with functioning leactiate collection and removal system above 
and twtween lir>ers. aitd: 

(f Oily one of the ttjUowiig deficiencies present in containmenL (1) bulk or noncontainerized kqukis or mueiiats corilairwig tree iqtads 
daxisiled « j o u r » ana. or (2) no or nonfunctioning or nonmamtained nm-on control system and runoff managernew systwn. or P) 
n j or nonmaintairied engineered covo'. 

(o) None of the defi:ioncies m (n preserL _ __ _ 
Sourca area inside or under, mainiatoed muct structure that provides protection from preciprtation so that neittier mnuff nor leactiate is 

jeneraled. liquids or riatenals contauxng tree iKjuds not deposited in source area, and functoniog and maintained run-on control presenl 

10 

10 
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TABLE 4-2.—CoNTAiNMErrr FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAV-^Concluded 

Source 

Surface Impoundment 
Evidence ol hazardous sut>stance migration from surface impoundment _ 
Free kqukls present with eitlier no dikmg. unsound diking or diking that is not regularly inspected and maintained 
No evidence of tiazardous substance migratkxi from surface impoundment, free liquids present sound diking that is regularty inspected 

and maintained, adequate freet>oard, and 

(c) Liner with functioning leactiate collection and removal system twkjw liner_ 
(d) Doutde liner with functioning leachate collection arxl removal system tietween liners 

f ^ evidence of hazardous substance migration from surface impoundment and alt free fquids eliminated at closure (either by removal of 
liquids or solkjification of remaining wastes and waste reskjues). 

Laf>d Treatment 
Evklence of hazardous substance migration from land treatment zone ., _ 
No functioning arid maintained run-on control and runoff management system 

No evidence of hazardous substance migration from land treatment zone arxt 
(a) Functioning and maintained run-on control and mncff management system 
(b) Functioning and maintained njn-on control and runoff management system, and vegetative cover estabfished over entire land 

treatmem area. 
(c) Land treatment area maintained in compliance with 40 CFR 264.280 

Containers 
All containers tiuhed - _ 1 _ _ _ _ _. 

Evidence of haza.'dous substance Tnigration from contairer a/ea fi.e., container area includes containers and any associated containment 
structures). 

No diking (of no similar structure) surrounding container area 
Oking surrounding container area unsound or not regulany inspected and maintained 
No evidence of hazardous sutistance migration from oomamer area and container area surrounded by sound diking that is regularty 

inspected and maintained. 
No evidence of hazardous substance migratk>n from coniainer area, container area surrounded tjy sound diking that is regularty inspected 

and maintained, and 
(a) Essentialty impervious base under container area with liquids collection and removal system _.. 
(b) (Containment system includes essentialty impervioijs base, liquids collection system, sufficient capacity to contain 10 percent of 

voKime of aH containers, and functioning and maintained njn^>n control; and spilled or leaked hazardous substances and accumulated 
precipitation removed m timely manner to prevent overflow of collection system, at least weekly inspection ol containers, hazardous 
substances in leaking or deterioratinQ comainers tianslened to containers in good condition, and containeis sealed except when 
waste is added or removed. 

(c) Free liquids present containment system has suf-Fictent capacity to hold total volume of all containers and to provide adequate 
treetjoard, and single liner under container area with functioning leachate collectioo end removal system bekrti liner. 

(d) Same as (c) except double trier urxJer container aroa with funcooning leachate collection and removal system between boers 
Containefs inside or under mamtainod intact structure ttwit provides protection from preciprtation so that neittier runoff nor leachate would 

be generated from any unsealed or ruptured containers, bquids or materials containing free liquds not deposited in any container, and 
functioning and maintained run-on control present 

No evKlencc of hazardous substance migration from eoniainef area, containers leaking, and all free liquids elimir,ated at closure (either by 
removal of liquids or solidification of remaining wastes and waste residues). 

Assigned value 

Below-ground tank.. 
Tank 

tank area includes tank, ancillary equipment such as piping, and any Evidence of hazardous substance migration from tank iirea (i.e 
associated containment stmctures). 

No diking (or no similar structure) surrounding tank and ancillary equipment _ 
Diking surrounding tank and ancillary equipment unsound or not regularty inspected and rriaintained _ _ _ 
No evidence of hazardous sutistance migration from tank area and tank and ancillary equipment sunounded t»y sound diking that is 

regularly inspected and maintained. 
No evioence of hazardous substance migratkjn from tank area, tank and ancillary equipment surrounded by sound diking that is regularly 

inspected and maintained, and: 
(a) Tank and ancillary equiprr>ent provided with secondary containment (e g.. liner under tank area, vault system, double-wall) with leak 

dctecbon and collection system. 
(b) Tank and ancillary equipment provided with secondary containment system trial delects and collects spilled or leaked hazardous 

substances and accumulated procipitatkxi and ha;; sufficient capacity to contain n o percent of volume ol largest lank within 
containment area, spilled or leaked hazardous substances and accumutated preapitation removed n a timely manner, a l least weekly 
inspection of tank and seconda.'y containment systonv and all leaking or unfrt-for-use tank systems promptly responded to. 

(c) Containment system has suffoent capacity to hcW total volume of all tanks withm the tank containment area and to provide 
adequate freeboard, and single kner under tank consunmem area with functioning leachate collection and removal system below kner. 

(d) Same as (c) except double hner under tank containment area with functioning leachate collection and removal system between 
liners. 

Tank is above ground, and inside or under maintained in;act structure that provides protection from precipitation so that neither runoff nor 
leachate wouW be generated from any maienal released from tank, liquids or matenals containing free liquids not deposited in any tank, 
and functioning and maintained run-on control present 

10 
10 

9 
7 
5 
3 

Evaluate using AB 
Sourtas cnteria 
(with no bulk or free 
liquids deposited). 

10 
to 

-7 
5 

Evaluate using AB 
Sources cnteria. 

10 

10 
IC 
9 

Evaluate using All 
Sources criteria 
(with no tKilk or free 
liquids deposited). 

Evaluate using All 
Sources criteha 

10 

10 
10 
9 

Rainfall. Determine the 2-year. 24-hour 
rainfall for the site. Use site-specific 2-year, 
24-hour rainfall data if re':or'is are available 

for at least 20 years. If such site-specific data 
art; not available, estimate the 2-year. 24-hour 
rainfall for the site from a rainfall-frequency 

map. Do not round the rainfall value to the 
nearest integer. 
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Drainage area. Determine the drainage 
area for the sources at the site. Include in this 
drainage area both the source areas and the 
area up:;radient of the sources, but exclude 
any portion of this diainage area for which 
runoff ill diverted from entering the sources 
by Etom sewers or rim-on control and/or 
nmoff management systems. Assign a 
drainage area value For the watershed from 
Table 4-3. 

Soil .group. Based on the predominant soil 
group within the drainage area described 
above, assign a soil ;Toup designation for the 
watershed from Table 4-4 as follows: 

• Seli;ct the predoninant soil group as that 
type which comprises the largest total area 
withm the applicable: drainage area. 

• If a predominant soil group cannot be 
delineated, select that soil group in the 
drainags area that yields the highest value for 
the runoff factor. 

Calculation of nmoff factor value. Assign a 
combined rainfall/runoff value for the 
wate-'shed from Table 4-5, based on the 2-
year. 24-hour rainfaU and the soil group 
designation. Detennine the nmoff factor 
value for the watershed from Table 4-6, 
based on the rainfall/nmoff and drainage 
area vaiues. Enter th : nmoff factor value in 
Table 4-1. 

TABLE 4-3.—DRAINAGE AREA VALUES 

TABLE 4-6.—RUNOFF FACTOR VALUES 

Orainage area (icres) 

Less than 50 _ _.... 
50 to 25(1 _ 
Greater tnan 250 to I.OiX) ....„ _ 
Greater tnan 1.000 

1 Assigned 
1 value 

1 
1 2 

1 ^ 
j 4 

TABLE 4-4.—SOIL GROUP DESIGNATIONS 

Ekirlace soil descnptior Soil group 
designation 

Coa.'se-tuxtured soils utth high infil-
tratiori rates (for eumple, sands. 
loam> sands). 

Medium--extured soils vnth moderate 
inlltration rates (fir example. 
sandy teams. k>ams). 

Mooeraloly fine-textured soils with 
k>« irr'ntra'tion rates (for example. 
siT» loams, silts, sancy clay toams). 

Fine-ie>1ured soils with very kjw infil-
trat>on rates (lor example, days. 
sandy days, silly day kJams. day 
kiaTus. silty clays): or impermeat>le 
stiraCi^ (for example. pavement). 

TABLE 4-5.—RAINFALL/RUNOFF VALUES 

2-Year, 24-hour rainlall 
(inches) 

Less than 10 
1.0 to less than 1.5 
1.5 to less than 2.0 _ 
2.0 to less than 2.5 
2.5 to less than 3.0 
3 0 to less 0ian3.5 
3.5 c gieater 

Soil 

A 

0 
0 
0 
1 
2 
2 
3 

group designation 

B 

0 
1 
2 
2 
3 
3 
4 

c 

2 
2 
3 
3 
4 
4 
5 

0 

3 
3 
4 
4 
4 
5 
e 

Drainage 
area 
value 

2.„ 
3 
4 

Rainfall/runoff value 

0 

0 
0 
0 
0 

1 

0 
0 
0 
1 

2 

0 
1 
1 
2 

3 

1 
1 
3 
7 

4 

1 
2 
7 
17 

5 

1 
3 
11 
25 

6 

1 
4 
IS 
25 

4.1.2.1.2.1.3 Distance to surface water. 
Evaluate the distance to surface water as the 
shortest distance, along the overland 
segment from any source vtrith a surface 
water containment factor value greater than 0 
to either the mean high water level for tidal 
waters or the mean water level for other 
surface waters. Based on this distance, assign 
a value from Table 4-7 to the distance to 
surface water factor for the watershed. Enter 
this value in Table 4-1. 

4.1.2.1.Z1.4 Calculation of factor value for 
potential to release by overland flow. Sum 
the factor values for runoff and distance to 
surface water for the watershed and multiply 
this stmi by the factor value for containment 
Assign the resulting product as the factor 
value for potential to release by overland 
flow for the watershed. Enter this value in 
Table 4-1. 

4.1.2.1.2.2 Potential to release by flood. 
Evaluate potential to release by flood for 
each watershed as the product of two factors: 
containment (flood) and flood frequency. 
Evaluate potential to release by flood 
separately for each source that is writhin the 
watershed. Furthermore, for each source, 
evaluate potential to release by flood 
separately for each category of floodplain in 
which the source lies. (See section 4.1.2.1.2.2.2 
for the applicable floodplain categories.) 
Calculate the value for the potential to 
release by flood factor as specified in 
4.1.2.1.2.2.3. 

4.1.2.1.2.2.1 Containment (flood) For each 
source within the watershed, separately 
evaluate the contairunent (flood) factor for 
each category of floodplain in which the 
source is partially or wholly located. Assign a 
containment (flood) factor value from Table 
4-8 to each floodplain category apphcable to 
that source. Assign a contairunent (flood) 
factor value of 0 to each floodplain category 
in which the source does not lie. 

4.1.2.1^.2.2 Flood frequency. For each 
source within the watershed, separately 
evaluate the flood frequency factor for each 
category of floodplain in which the source is 
partially or whoUy located. Assign a flood 
frequency factor value from Table 4-g to each 
floodplain category in which the source is 
located. 

4.12.12.2.3 Calculation of factor value for 
potential to release by flood. For each source 
within the watershed and for each category 
of floodplain in which the source is partially 
or wholly located, calculate a separate 
potential to release by flood factor value. 
Calculate this value as the product of the 
containment (flood) value and the flood 
frequency value applicable to the source for 
the floodplain category. Select the highest 
value calculated for those sources that meet 
the minimum size requirement specified in 
section 4.1.2.1,2.1.1 and assign it as the value 

for the potential to release by flood factor for 
the watershed. However, if, for this 
watershed, no source at the site meets the 
minimum size requirement select the highest 
value calculated for the sources at the site 
eligible to be evaluated for this watershed 
and assign it as the value for this factor. 

TABLE 4-7.—DISTANCE TO SURFACE 

WATER FACTOR VALUES 

Distance 

Less than 100 feet 
100 feet to 500 feet ..__. 
Greater than 500 feet to 1.000 feet 
Greater than 1,000 feet to 2.500 feet... 
Greater than 2.500 feet to 1.5 miles _... 
Greater than 1.5 miles to 2 miles. 

Assigned 
value 

25 
20 
16 
9 
6 
3 

TABLE 4-8.—CONTAINMENT (FLOOD) 

FACTOR VALUES 

Containment criteria 
Assigned 

value 

Documentation that containnnent at 
ttie sixjrce is designed, construct
ed, operated, and maintained to 
(irevent a wastxiut of tiazardous 
sut>st<inces by tt>e fkxxl being eval
uated. 

Other 10 

TABLE 4-9.—FLOOD FREQUENCY FACTOR 

VALUES 

Roodplain category 

Sotirce in 10-yoar floodpiain „ . . . 

Source in 500-vear floodDtain , 

Assigned 
value 

50 
50 
25 
7 
0 

Enter this highest potential to release by 
flood factor value for the watershed in Table 
4-1, as well as the values for containment 
(flood) and flood frequency that yield this 
highest value, 

4.1.2.1.2.3 Calculation of potential to 
release factor value. Sum the factor values 
assigned to the watershed for potential to 
release by overland flow and potential to 
release by flood. Assign this simi as the 
potential to release factor value for the 
waters lied, subject to a maximum value of 
500. Enter this value in Table 4-1, 

4.1.2,1.3 Calculation of drinking water 
threat-likelihood of release factor category 
value. 'IS an observed release is established 
for the watershed, assign the observed 
release factor value of 550 as the likelihood of 
release factor category value for that 
watershed. Otherwise, assign the potential to 
release factor value for that watershed as the 
likelihood of release factor category value for 
that watershed. Enter the value assigned in 
Table 4,-l. 

4.1.2.2 Drinking water threat-waste 
characteristics. Evaluate the waste 
charac:eristics factor category' for each 
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vMtershed based on two lactorsr toxicity/ 
persistence and hazardous waste quantity. 
Evaluate only those hazardous substances 
that are available to migrate from the sources 
at the siie to surface water in the watershed 
via the overland/flood hazardous substance 
migration path lor the waterslied (see section 
4.1.1.1). Sucb hazardous substances include: 

• Hazardous substancesthat meet the 
criteria For an observed release to suri'ace 
water in the waiershed. 

•• All hazardous sntreta-nccs associa-ted 
with a source that has a surface water 
containment factor value greater than 0 for 
the watershed (see sections 2.2.2, 2.2.3, 
4^.2.1.2.1.1. and 4.1.2.1.2.2.1). 

4.1.2.2.1 roxrc7iy/pers7's2ej?ce. For each 
hazardous substance, assign a toxicity factor 
value, a persistence factor value, and a 
combined toxicity/persistence factor value as 
specified in sections 4.1.2.2.1.1 through 
4.1.2.2.1.3. Select the toxicity/persistence 
factor value for the -watershed as specified in 
section 4.1.2.2.1J. 

4.1.2.2.1.1 Toxicity. Assign a toxicity 
factor value to each hazardous substance as 
specified in section 2.4.1.X 

4,1 ??-'.? Persistence. Assign a 
persistence factor value to eiich hazardous 
substance. In assigning this value, evaluate 
persistence based p.nniahly on the haU-life of 
the hazardous substance in surface water 
and secondarily on the sorption of the 
hazardous substance to sediments. The half-
life m surface water is defined lor HRS 
purposes as the time required to reduce the 
initial concentration in surface water by one-
half as a result of the combined decay 
processes of biodegradation. hydrolysis, 
photolysis, and volatilization. Sorption to 

sedimeots is evaluated for the HRS based on 
the lo)»arithm of the n-octanol-water partition 
coefficient (log K „ ) of the hazardous 
substance. 

Estimate the half-life (ti;j) of a hazardous 
substance as follows: 

t , / j = -

1 1 1 1 
—h-+-^— 
h b p T 

wher*': 

h = Hydrolysis half-iife. 
b =Fi odegradation half-Hfe. 
p=Photolysis half-Jife. 
v = Volatilization ^U-life. 

If one or more of these fonr component 
ha!f-L ves cannot be estimated for the 
hazardous substance from a-vailable data, 
delete that component half-life from the 
above equation, if none of these foor 
compiKiem half-lives can be estimated for the 
hazardous substance from available data, use 
the default procedure indicated below. 
Estimate a half-life for the hazardous 
substance for lakes or for rivers, oceans. 
coast:al tidal waters, and Great Lakes, as 
appropriate. 

if a half-Kfe can be estimated for a 
hazardous substarrce: 

• Assign that hazardous substance a 
persistence factor valt:s from the appropriate 
portion of Table 4-lD (that is lakes: or rivers, 
oceans, coastal tidal waters, and Great 
Like;). 

• Selecl the appropriate portjtjn of Table 
4-M as foflows: 

-If there is one or more drinking water 
intakes along the hazardous substance 
migration path for the watersbed, 
•elect the nearest drinking water 
intake a s measured from the probable 
point of entry. If the in-water segment 
between the p r o b a t a point of entry 
and this selected intake includes both 
lakes aad other water bodies, use the 
lakes portion of Table 4-10 only if 
more than half the distance to this 
selected intake lies in lake(s). 
Otherwise, use the rivers, oceans, 
coastal tidal waters, and Great Lakes 
portion of Table 4-10. For 
contaminated sediments with no 
identified source, use the point where 
measuremetU begins (see section 
4.1.1.2) rather than the probable point 
of entry. 

-If there are no drinldng water intakes 
but there are intakes or points of use 
for any of the resource types listed in 
section 4.1.2J3. select dte nearest such 
intake or point of nse. Select the 
portion of Table 4-10 based on this 
intake or point of use m the maimer 
specified for drmldng water intakes. 

-If there are no drinking water intakes 
and no specified resource intakes and 
points of use. but there is another type 
of resource listed in section 4.1.2.3.3 
(for example, the water is usable for 
drinking water purposes even though 
not used), select the portion cf Table 
4-10 based on the nearest point of this 
resource in the man.ner specified for 
drinking water intakes. 

TABLE 4-IO.—.^'EBSISTENCE FACTOR VALUES—HALF-LIFE 

Surtace water category SutJStancc half Sle (dsys) 
Assigned 

value' 

Rrvers, oceans, coastal tidal waters, and Great Lakes j Less tran or equal to 0.2 
j Greaier than 0.2 to O i _ 
j Greater than 0.5 to 1.5 — 
j Greater than 1.5 

0.0007 
007 
04 
1 

Lakes f Less ttiar or equal to 0.02_ 
j GrB3»er than 0.02 lo 2 
! Qreatar than 2 to 20 
i Greater Uian 20 

0.0007 
0.07 
0.4 

1 

• Do not round to nearest pr-.leger. 

!f a half-life cannot be estiif-ated for a 
hazardous substance from available data, use 
the foliowing deTault procedu-'e to assign a 
persistence factor value tc that hazardous 
substance: 

• For those hazardous substances that are 
metals (or metalloids], assign a persistence 
factor value of 1 as a default for ali surface 
water bodies. 

• For other hazardous substances (both 
organic and inorganic), assign a persistence 
factor value of 0.4 as a defanlt for rivers, 
oceans, coastal tidal waters, and Great 
Lakes, and a persistence factor -value of 0.07 
as a default for lakes. Select the appropriate 
value rn lhe ssme manner specified for lising 
Table 4-30. 

Use the persistence factor value assigned 
bast ' on half-life or the default procedure 
unless the hazardous substance can be 
assigned a higher factor value from Table 
4-11. based on its Log IC<„. If a higher value 
can be assigned from Table 4-11, assign this 
higher value as the persisteiKe factor value 
f.jr the hazardous substance. 

TABLE 4-11,—PERSISTENCE FACTOR 
VALUES—LOG K<„ 

LogK^ 

Less itan 3 i - . -
•? 1 i r It-;^ «v»n 4 n 
< 0 (C 4.5 

Assigned 
v a l u e * 

0 0 0 0 7 
0.07 
0.4 

TABLE 4-11.—PEBSISTENCE FACTOR 
VALUES—LOG K„—Conclitdsd 

LogK.» 

Greaier than 4.5.. 

Assioned 
value* 

'Use lor lakes, rivers, oceans, coastal tidal 
waters, and Great Ltkes Do not round to nca'est 
integer. 

4.1.2.2.1.3 CaJcuIation of toxicity/ 
persistence factor value. Assign each 
hazardous substance a loxicity/peTsislence 
factor value from Table 4-12. based on the 
values assigned to the hazardous substance 
fnr the toxicity and persistence factors. Use 
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the hazardous substance with the highest 
toxic ty/persistence factor value for the 
watei-^ed to assi{7i tbe toxicity/persistence 
Factor value for tfai> drinking water threat lor 
the watershed Eni er this value in Table 4-1. 

4.1.2 7 2 Htaan-Ious waste quantity. 
Assign a hazardous vraste quantity factor 

value for the watershed as specified in 
section 2.4.2. Enter tlu« value in Table 4-1. 

a i ? 7^ Calculation of drinking water 
threat-waste characteristics factor category 
value. Multiply &e toxicity/penistence and 
hazardous waste quantity factor valaes for 
the watershed, subject to a maximum ^oduct 

of 1!(10*. Based on this product assign a 
vaJoi! from Table 2-7 (section 2.4J.1) to the 
driniung water thteat-waste characteristics 
factor category for the watershed. Enter this 
value in Table 4-t, 

TABLE 4-12.—Toxcmf/PBtstSTENce FACTOR VALUES* 

i n 

0 " 
007 . ., ,_ 
nnnn? 

Toxidly factor vakie 

10.000 

10,000 
4,000 
700 
•7 

1,000 

1.000 
400 
70 
0.7 

100 

too 
40 
7 

0.07 

« 

10 
4 

0.7 
0.007 

1 

1 
0.4 

OJOT 
0.0007 

0 

n 
•n 
0 
n 

* Do 1 ^ round to riearest viteger. 

4.L2 J Drinking water threat-targets. 
Evahu te the taigeti factor category for ea(^ 
watershed based oci three factorr nearest 
intake, population, and resoorces. 

To eniaate the neaiest intake and 
population factors, determine whether tbe 
target laniace watet intakes are subiect to 
actual ,ir potential contaminatioa as speciSed 
in section 4.1.1.2. Use either an observied 
release based oa direct observation at the 
intake or the exposure ooocentratioiis from 
samples (or companibie samplet) taken at or 
beyond the intake tc make this determination 
(see sectioa 4.1.2.1.1 L The exposure 
concenxations for a sample (that is, surface 
water. l>enlhi& or sediment sample) consist 
of the CDnoentratian!! of thoae hazardoti* 
substances present titat are significantly 
above backgroand levels and attribatable at 
least m part to the site (that is, those 
hazardous substance concentrations that 
meet thi> criteria for iin observed release). 

V,'her an intake is subject to actual 
contaminatioa. evalaate it using Level I 

concentrations or Level D concentrations. If 
the actual contamination is based on an 
observed release by dbect observatioa. use 
Level n concentrations for that intake. 
However, if the actual contaminatibn is 
based on as observed release frois samplea. 
determine which level applies for the intake 
by comparing the exposure concentiatioaj 
from samples (or comparable samples) to 
health-based benchmarks as specified in 
sections 2.5.1 and 2.5.2. Use the health-based 
bendunaiks from Table 3-10 (section 3J.1} in 
determining fte Wvel of contamination from 
samples, For contaminated sediments with oo 
identified source, evaluate tbe actual 
contamination using Level D cancentrabons 
(see section 4.1.1.2). 

4.12 3.1 Nearest intake. Evaluate tbe 
nearest intake factor based on the drinking 
water intakes along the overland/flood 
hazardous substance migration path for the 
watershed. Inchide standby intijce* in 
evaluating this factor only if Aey are used for 
supply at least once a year. 

Assign the nearest intake factor a value as 
foUows and enter tlie vahoe in Table 4-1: 

• If one or more of theae drinkiag water 
intake* is wibfect to Level I concentiations as 
specified in sectioa 4.1-ZJ, assign a factor 
valtK of SO. 

• If not. but if one or mote of these 
drinkiag water intakes is subject to Level II 
concentratioas. a ss i^ a factor value of 45. 

• If none of these drinking water intakes is 
subject to Level I or Level fl concentiations, 
detennine the neaiest (rf these drinking water 
intakes, as measured from the probable point 
of entiy (or from the point w h m 
measurement be^ns for contaminated 
sediments with no identified soiuce). Assign 
a dilution weight from Table 4-13 to this 
intake, based on the type of surface water 
body ill which it is located Multiply this 
dilutioi2 weight by 20. round the product to 
the oeaiest integer, and assign it as the factor 
value. 

Assij^ the dilution weight from Table 4-13 
as follows: 

TABLE 4-13.—SURFACE WATER DiumoN WEIGHTS 

Type of surteca«<atert>od)r* Assignad 
(Muton 
weight' Otiscjiptor FkMT characteristics 

Mirwna) stream ._...__ 
SiwaW to vimduatu sfrBe)n....»__ 
Moderats to tw^e 8*eeni 
Large strciam to river 
Large nvtr 
Very larot^ river 
Coastal tnjal mraters' _ 
Shallow ocean zone* or i3reat Lake _ . 
Moderate depth ocean nine • or Great Lake.. 
Deep ocean zone • or Great Lake 
3-mile mumg zone m qutst flooring nver 

Lass than 10 c ^ ' 
lOtolOOcfs 
Givotsr •Mn ItJO to 1,000 cts 
GTMMr «an 1.000 to 10,000 cts 
Graatsr than 10.000 to 100.000 cfs 
Greater ttian 100.DOO cfs 
Flow not applicatTle, depth not applicable 
Ftow not applicatiia, depth less than 20 feeL 
Flow not applicat>le. depth 20 to 200 leet 
Flow not applicable, depth greatsr ttian 200 feet-
10 cfs or greater,_ _ 

1 
a i 
oin 
0.001 
0.0001 

0.00001 
0.0001 
0.0001 

0.00001 
0.000005 

0:5 

' ' ' re ir each lake as a separate type of water body and assign a dilution weight as specified in texL 
• Oc not round 10 nevest integer. 
' cfs :- cubic feet per second. 
• E mtayments, hartxxs. sounds, estuaries, tiack bays, lagoons, wetlands, etc. seaward from mouttw of rivors and landward from baseline of Tortitofial Sea. 
• Seainard from bast-line of Tsnnonai Sea. This basebne represents the generalized U.S. coastline. It is parallel to the seawan] limit of the Territorial Sea and 

other pianume limits sucfi as the inner boundary of Uie Federal fisheries ^Jnsdiction and the limit of Stales jurisdiction under the Submerged Lands Act as amended. 

• For 11 river (tnat i.M. surface water body 
types specified in Table 4-13 as minimal 
stream through very Uirge nver). assign a 
dilution weight based on the average annual 
flow LT the river at the intake. If available. 

use the average aiuiual discharge as defmed 
in the U.S. Geological Survey Water 
Resources Data Annual Report Otherwise, 
estimate the average armual flow. 

• For ,1 lake, assign a dilution weight as 
follows: 

-For a lake that has surface water flow 
entering the lake, assign a dilution 
weight based on the sum of the 
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average annual flows for the surface 
water bodies entering the lake up to 
the point of the intake. 

-For a lake that has no surface water 
flow entering, but that does have 
surface water flow leaving, assign a 
dilution weight based on the sum of 
the average aimual flows for the 
surface water bodies leaving the lake. 

-For a closed lake (that is, a lake without 
surface water flow entering or leaving), 
assign a dilution weight based on the 
average annual ground water flow into 
the lake, if available, using the dilution 
weight for the corresponding river flow 
rate in Table 4-13. If not available, 
assign a default dilution weight of 1. 

• For the ocean and the Great Lakes, 
assign a dilution weight based on depth. 

• For coastal tidal waters, assign a dilution 
weight of 0.0001; do not consider depth or 
flow. 

• For a quiet-flowing river that has average 
annual flow of 10 cubic feet per second (cfs) 
or greater and that contains the probable 
point of entry to surface water, apply a zone 
nf mixing in assigning the dilution weight: 

-Start the zone of mixing at the probable 
point of entry and extend it for 3 miles 
from the probable point of entry, 
except if the surface water 
characteristics change to turbulent 
within this 3-mile distance, extend the 
zone of mixing only to the point at 
which the change occurs. 

-Assign a dilution weight of 0.5 to any 
intake that hes vtathin this zone of 
mixing. 

-Beyond this zone of mixing, assign a 
dilution weight the same as for any 
other river (that is, assign the dilution 
weight based on average aimual flow). 

-Treat a quiet-flowing river with an 
average annual flow of less than 10 cfs 
the same as any other river (that is, 
assign it a dilution weight of 1). 

In those cases where water flows from a 
surface water body vrith a lower assigned 
dilution weight (from Table 4-13) to a surface 
water body with a higher assigned dilution 
weight (that is. water flows from a surface 
water body with more dilution to one with 
less dilution), use the lower assigned dilution 
weight as the dilution weight for the latter 
surface water body. 

4.1.2.3.2 Population. In evaluating the 
population factor, include only persons 
served by drinking water drawn from intakes 
that are along the overland/flood hazardous 
substance migration path for the watershed 
and that are writhin the target distance limit 
spefcified in section 4.1.1.2. Include residents, 
students, and workers who regularly use the 
water. Exclude transient populations such as 
customers and travelers passing through the 
area. Wben a standby intake is maintained 
on a regular basis so that water can be 
withdrawn, include it in evaluating the 
population factor. 

In estimating residential population, when 
the estimate is based on the number of 
residences, multiply each residence by the 
average ntmiber of persons per residence for 
the cotmty in which the residence is located. 

In estimating the population served by an 
intake, if the water from the intake is blended 
with other water (for example, water from 
other surface wafer intakes or groimd water 
wells), apportion the total population 
regularly served by the blended system to the 
intake based on the intake's relative 
contribution to the total blended system. In 
estimating the intake's relative contribution, 
assume each well or intake contributes 
equally and apportion the population 
accordingly, except: if the relative 
contribution of any one intake or well 
exceeds 40 percent based on average annual 
pumpage or capacity, estimate the relative 
contribution of the wells and intakes 
considering the following data, if available; 

• Average annual pumpage from the 
ground water wells and surface water intakes 
in the blended system. 

• Capacities of the wells and intakes in the 
blended system. 

For systems with standby surface water 
intakes or standby grotmd water wells, 
apportion the total population regularly 
served by the blended system as described 
above, except: 

• Exclude standby ground water wells in 
apportioning the population. 

• When using pumpage data for a standby 
surface water intake, use average pumpage 
for the period during which the standby 
intake is used rather than average annual 
pumpage. 

• For that portion of the total population 
that could be apportioned to a standby 
surface water intake, assign that portion of 

the population either to that standby intake 
or to the other surface water intake(s) and 
ground water well(s) that serve that 
population; do not assign that portion of the 
population both to Lhe standby intake and to 
the other intake(s) and well(s) in the blended 
system. Use the apporiioning that results in 
the highest population factor value. (Either 
include all standby intake(s) or exclude some 
or all of the standby intake(s) as appropriate 
to obtain this highest value.) Note that the 
specific standby intake(s) included or 
excluded and. thus, the specific apportioning 
may vary in evaluating different watersheds 
and in evaluating the grotmd water pathway. 

4.1.2.3.2.1 Level of contamination. 
Evaluate the population factor based on three 
factors; Level I concentiations. Level II 
concentrations, and potential contamination. 
Determine which factor applies for an intake 
as specified in section 4.1.2.3. Evaluate 
intakes subject to Level I concentration as 
specified in section 4.1.2.3.2.2, intakes subject 
to Level II concentration as specified in 
section 4.1.2.3.2,3, and intakes subject to 
potential contamination as specified in 
section 4.1.2.3.2.4. 

For the potential contamination factor, use 
population ranges in evaluating the factor as 
specified in section 4.1.2J.2.4. For the Level I 
and Level II concentrations factors, use the 
population estimate, not population ranges, in 
evaluating both factors. 

4.1.2.3.2.2 Level I concentrations. Sum the 
nimiber of people served by drinking water 
from intakes subject to Level I 
concentrations. Multiply this simi by 10. 
Assign this product as the value for this 
factor. Enter this value in Table 4-1. 

4.1.2.3X3 Level II concentrations. Sum 
the number of people served by drinking 
water from intakes subject to Level U 
concentiations. Do not include people 
already counted under the Level I 
concentiations factor. Assign this sum as the 
value for this factor. Enter this value in Table 
4-1. 

4.1.2.3.2.4 Potential contamination. For 
each applicable type of surface water body in 
Table 4-14, first determine the number of 
people served by drinking water from intakes 
subject to potential contamination in that 
type of surface water body. Do not include 
those people already counted under the Level 
I and Level II concentrations factors. 
aiUJNG COOE 456O-$0-M 



TABLE 6-16 
nn.l lTTOM.UFinilTFO pnpnf.J\T!ON V.M.!!E3 FOR POTF.NTIAI, rnNTAMINATTON FACTOR FOR SURFACE WATER MIGRATION PATHWAY* 

I T 

Type of Surfacp Uatpr Body" 

Mlnlm.Tl scroam 
(-- 10 cf-s) 

Small to moder.Tte strpnm 
(10 to 100 cfs) 

Moderate to Inrgo stre.mi 
(> 100 to l.OOC cf.s) 

Large stream to rlv r 
(> 1.000 to 10,000 cfs) 

Large river 
(> 10,000 to ICO,000 cfs) 

Very large river 
(> 100.000 cfs) 

Shallow ocean zone or Gr«aC 
Lake (depth < 20 feet) 

Moderate ocean zone or Great 
Lake (depth 20 to 200 feet) 

Deep ocean zone or Great 
Lakes (depth > 200 fee-.:) 

3-mile mixing zone In 
quiet flowing river 
(> 10 cfs) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.0 

1 
to 
10 

u 

O./i 

0 06 

0.006 

0 

0 

0 

0 

0 

2 

11 
to 
30 

1 7 

? 

0.2 

0.02 

0.002 

0 

0.002 

0 

0 

9 

31 
tr^ 
100 

S3 

'i 

0.5 

0.05 

0.005 

0.001 

0.005 

0.001 

0 

26 

Number of 

101 
to 
300 

166 

16 

7 

0.2 

0.02 

0,002 

0.02 

0,002 

0.001 

82 

People 

301 
to 

1,000 

522 

52 

5 

0.5 

0.05 

0.005 

0.05 

0.005 

0,303 

261 

I 

3 

1 

.001 
to 
.000 

,633 

163 

16 

2 

0.2 

0.02 

0.2 

0.02 

0.008 

817 

3; 001 
to 

10,000 

b , 2 \ h 

521 

52 

5 

0,5 

0,05 

0,5 

0.05 

0,03 

2,607 

10,001 
to 

30,000 

16,325 

1.633 

163 

16 

2 

0. 

2 

0. 

0 

8,163 

2 

2 

08 

< 

IS 
z 
o 

cr 

P. 



TABLE 6 - 1 6 ( C o n c l u d e d ) 

Ln 

Type of Surface Water Body^ 

Minimal stream 
(< 10 cfs) 

Small to moderate stream 
(10 to 100 cfs) 

Moder.ntp to large stream 
(̂  100 to 1 ,000 cf.s) 

L.nrge strr.im to river 
(> 1,000 to 10.000 cfs) 

Large river 
(> 10,000 to 100.000 Cfs) 

Very large river 
(> 100,000 cfs) 

Shallow ocean zone or Great 
Lake (depth < 20 feet) 

Moderate ocean zone or Great 
Lake (depth 20 to 200 feet) 

Deep zone or Great Lake 
(depth > 200 feet) 

3-mile mixing zone In 
quiet flowing river 
(> 10 cfs) 

Number of People 

30.001 
to 

100,000 

100,001 
to 

300,000 

300,001 
to 

1.000,000 

1,000,001 5,000,001 
to to 

3,000,000 10,000,000 

52,137 163,246 

5,214 16.325 

521,360 l,632,(i55 5,213,590 

^21 1 . < ^ < ^ ^ 

• ^ 

b 

0.5 

5 

\/,3 

16 

2 

16 

52,136 

5,216 

521 

52 

52 

0.5 

0.3 

163.245 

16,325 

1,632 

163 

16 

163 

16 

26.068 81,623 260,680 

521,359 

52,136 

5,214 

521 

52 

521 

52 

26 

816,227 2,606,795 

*Round the number of people to nearest Integer, Do not round the assigned dilution-
weighted population value to nearest Integer. 
Treat each lake as a separate type of water body and assign it a dilution-weighted 
population value using the surface water body type with the same dilution weight from 
Table 4-13 as the lake. If drlnklnp, water Is withdrawn from coastal tidal water or the 
ocean, .Tssign a dl lut ion-weip,hted popul.Ttlon value to it using the surface water body 
type with the same dilution wolglit from T.nble 4-13 as the coastal tidal water or the ocean 
zone. ' . 
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For each type of iuiface water body, assign 
a diluton-weighted population value from 
Table •t-14, based on the number of people 
included for that tyjie of surface water body. 
(Note that the dilution-weighted population 
vaiues in Table 4-l'l incorporate the dilution 
weights from Table 4-13. Do not multiply the 
values from Table 4-14 by these dilution 
weights.) 

Calculate the value for the potential 
contamination factor (PC) for the watershed 
as foDows: 

1 n 
P C = — 2 W, 

10 i = l 

where: 
W| = Dilution-weigh ed population from Table 

4-14 for surface water body type i. 
n = Nunber of different surface water body 

types in the waiershed. 
If PC is less than 1, do not round it to the 

nearest mtegen if PC: is 1 or more, round to 
the nearest integer. ILnter this value for the 
potenti.il contamina:ion factor in Table 4-1. 

4.1.2.3.2.5 Calculation of population factor 
value. Sum the factor values for Level I 
concenTations. Levt 111 concentrations, and 
potential contamina ion. Do not rotmd this 
sum to the nearest uiteger. Assign this sum as 
the population facto- value for the watershed. 
Enter this value in Table 4-1 . . 

4 1.2.3.3 Resources. To evaluate the 
resoui-;es factor for be watershed, select the 
highest value below that applies to the 
watershed. Assign this value as the resources 
factor value for the vvatershed. Enter this 
value ir. Table 4-1. 

Assign a value of .'i if. within the in-water 
segment of the hazaidous substance 
migration path for the watershed, the surface 
water isi used for one or more of the following 
purposes: 

• Irr-igation (5 acrt: minimum) of 
commercial food crops or commercial forage 
crops. 

• Watering of commercial livestock. 
• Ingredient in commercial food 

preparation. 
• .Major or designiited water recreation 

area excluding drinl^mg water use. 
Assign a value of li if. within the in-water 

segmenl of the hazardous substance 
migriitum path for the watershed the surface 
water is not used for drinking water, but 
either of the followirg applies: 

• Ally portion of t-ie surface water is 
designated by a Slate for drinking water use 
under section 305(a) of the Clean Water Act 
as amended. 

• Any portion of trie surface water is 
usable :'or drinking v/ater purposes. 

Assign a value of 0 if none of the above 
applies. 

4 :.2.:).4 Calculation of drinking water 
threat-targets factor category value. Sum the 
nearest intake, popu ation. and resources 
factor values for the watershed. Do not round 
this sum to the neartst integer. Assign this 
sum as the dnnkmg water threat-targets 
factor category value for the watershed. E>.ter 
this valje in Table 4-1. 

4 -1.2.4 Calculation of tbe drinking water 
threat score for a watershed. Multiply the 

drinking water threat factor category values 
for likelihood of release, waste char
acteristics, and targets for the watershed, and 
rotmd the product to the nearest integer. Then 
divide by 82,500. Assign the resulting value, 
subject to a maximum of 100, as the drinking 
water threat score for the watershed. Enter 
this value in Table 4-1. 

4 . U Human food chain threat Evaluate 
the human food chain threat for each 
watershed based on three factor categories: 
likelihood of release, waste characteristics, 
and targets. 

4.1.3.1 Human food chain threat-
likelihood of release. Assign the same 
Ukelihood of release factor category value for 
the human food chain threat for the 
watershed as would be assigned in section 
4.1.2.1.3 for the drinking water threat Enter 
this value in Table 4-1. 

4.1.3.2 Human food chain threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 
watershed based on two factors: toxicity/ 
persistence/bioaccumulation and hazardous 
waste quantity. 

4.1.3.2.1 Toxicity/persistence/ 
bioaccumulation. Evaluate all those 
hazardous substances ehgible to be 
evaluated for toxicity/persistence in the 
drinking water threat for the watershed (see 
section 4.1,2.2). 

4.1.3.2.1.1 Toxicity. Assign a toxicity 
factor value to each hazardous substance as 
specified in section 2.4.1.1. 

4.1.3.2.1.2 Persistence. Assign a 
persistence factor value to each hazardous 
substance as specified for the drinking water 
threat (see section 4.1.2.2.1.2], except: use the 
predominant water category (that is, lakes; or 
rivers, oceans, coastal tidal waters, or Great 
Lakes) between the probable point of entry 
and the nearest fishery (not the nearest 
drinking water or resources intake) along the 
hazardous substance migration path for the 
watershed to determine which portion of 
Table 4-10 to use. Determine the predominant 
water category based on distance as 
specified in section 4.1.2.2.1.2. For 
contaminated sediments with no identified 
source, use the point where measurement 
begins rather than the probable point of 
entry. 

4.1.3.2.1.3 Bioaccumulation potential. Use 
the follov^ng data hierarchy to assign a 
bioaccimiulation potential factor value to 
each hazardous substance: 

• Bioconcentration factor (BCF) data. 
• Logarithm of the n-octanol-water 

partition coefficient (log K,.) data. 
• Wate ' solubility data. 

Assign a bioaccumulation potential factor 
value to each hazardous substance from 
Table 4-15. 

If BCF data are available for any aquatic 
human food chain organism for the substance 
being evaluated, assign the bioaccumulation 
potential factor value to the hazardous 
substance as follows: 

• If BCF data are available for both fresh 
water and salt water for the hazardous 
substance, use the BCF data that correspond 
to the type of water body (that is. fresh water 
or salt water) in which the fisheries are 
located to assign the bioaccumulation 
potential factor value to the hazardous 
substance. 

• If, however, some of the fisheries being 
evahifited are in fresh water and some are in 
salt water, or if any are in brackish water, 
use thi! BCF data that yield the higher factor 
value to assign the bioaccumulation potential 
factor value to the hazardous substance, 

• If BCF data are available for either fresh 
water or salt water, but not for both, use the 
available BCF data to assign the 
bioaccumulation potential factor value to the 
hazartioiu substance. 

If BCF data are not available for the 
hazardous substance, use log K«. data to 
assign a bioaccumulation potential factor 
value t:o organic substances, but not to 
inorganic substances. If BCF data are not 
availa }le. and if either log K , . data are not 
available, the log K ^ is available but 
exceeds 6J0, or the substance is an inorganic 
substance, use water solubifity data to assigi. 
a bioaccumulation potential factor value. 

T,̂ BLE 4-15.—BIOACCUMULATION 
POTENTIAL FACTOR VALUES • 

If biooincentration factor (BCF) data are 
available for any aquatic human food chain 
organiiim, assign a value as follows: * 

BCF 

Greater ttun or equal to 10.000 
1,000 tC' less than 10.000 
100 to less ttian 1,000 _ 
10 to lew ttian 100 -
1 to lesii than 10 
Loss ttMin 1 „ 

Assigned 
value 

50,000 
5,000 
500 
50 
5 

O.S 

If BCF data are not available, and log K „ 
data are available and do not exceed 6.0, 
assign a value to an organic hazardous 
substance as follows (for inorganic hazardous 
•ubstaiiires, skip this step and proceed to the 
next): 

LogK^ 

5.5 10 6.0 
4.5 to less ttian 5.5 
3.2 to less than 4.5 
2.0 to less than 3.2 
0.6 to less ttuin 2.0 
Less ttun 0.8 

Assigned 
value 

50.000 
5,000 
500 
SO 
5 

0.5 

If BCF data are not available, and if either 
Log I C , data are not available, a log K ^ Is 
available but exceeds 6.0. or the substance i* 
an inor];anic substance, assign a value as 
follows: 
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TABLE 4-15.—BIOACCUMULATION 
POTENTIAL FACTOR VALUES •— 

ConcltJded 

Water soiutxtty (mg/t) 

1 ff« t h a n ^ 
? S i o 5 0 0 . . 
CirfJitM than sno tn 1 W » 

n m a l a r t h n n 1,in:> 

Assigned 
value 

50,000 
5,000 
500 
0.5 

If none o i - the** data are •waMabte, aaalgn 
value ot 0.5. 

• Do not rouna to nearest inlegef. 
> See text tor use ol beslMaler and saltwater BCF 

data. 

Do not distinguish between fresh water and 
salt water in assigning the bioaccumulation 
potential factor vahie based on log K„ or 
virater solubility data. 

If none of these data are available, assign 
the hazardous substance a bioaccumulation 
potential factor value of 0.5. 

4.1.3.2.1.4 Calculation of toxicity/ 
persistence/bioaccumulation factor value. 
Assign each hazardous substance a toxicity/ 
persistence factor value from Table 4-12, 
based on the values assigned to the 
hazardous substance for the toxicity and • 
persistence factors. Then assign each 
hazardous substance a toxicity/persistence/ 
bioaccumulation factor value from Table 
4-16, based on iK-e values assigned for the 
toxicity/persistence and bioaccumulation 
potential factors. Use the hazardous 
substance with the highest toxicity/ 
persistence/bioaccumulation factor value for 
the watershed to assign the value to this 
factor. Elnter this value in Table 4-1. 

BiLUMG cooe Kseo-so-M 
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TABLE 4-16 
TOXICJTY/PERSTST£.NC£/SI0ACa»lULATI0-M FACTOR VALDES* 

Tox^icity/ 
Persi£:tenc€ 
Factor Value 

Bioaccu.Tulation Potential Factor Value 

50.000 5 ,000 500 50 0 . 5 

lo.oac 

4,000 

1.000 

700 

i,00 

100 

70 

40 

10 

0 .7 

0 .4 

0 .07 

0 .007 

0 0007 

0 

5 X 10^ 5 X 10^ 5 X 10^ 5 X 10^ 5 x 10* 

2 X 10* 2 X lo"' 2 X 10^ 2 X 10^ 2 x 10* 

5 X l O ' 5 X 10* 5 X 10^ 5 X 10* 5 /300 

3.5 X l O ' 3 .5 V 10^ 3 .5 X 10^ 3 .5 X 10^ 

2 X l O ' 

5 X 10^ 

3 .5 X 10^ 

2 X 10^ 

5 X 10^ 

3 .5 X 10^ 

2 X 10^ 

5 X 10* 

3 .5 X 10* 

2 X 10* 

' 3,500 

350 

35 

0 

3,300 

2 X iO^ 

5 X 10^ 

3 .5 X 10^ 

2 X 10^ 

b X 10* 

3.5 X 10^ 

2 V lo ' ' 

5,000 

3,500 

2,0OG 

250 

35 

3.5 

0 

2 X 10^ 

5 X 10* 

3 .5 X 10* 

2 X 10* 

5 ,000 

3,500 

2 ,000 

500 

350 

200 

35 

3 .5 

0 . 3 5 

0 

2 X 10* 2 .000 

5,000 500 

3 ,500 

2 .000 

500 

350 

2O0 

50 

:;50 

200 

50 

33 

20 

5 

35 

20 

3.5 

0 .35 

0 ,035 

0 

5,000 

2 .030 

500 

350 

200 

50 

3 .5 

2 

0 .35 

0 .035 

0.0035 

0 

. L 

35 

20 

5 

3.5 

2 

0 . 5 

0 .35 

0 . 2 

0 .035 

0 .0035 

0 .00035 

0 

Do not round to n e a r e s t i n t e g e r . 

8<LUf«e OOOE M60-M-C 

17: 
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4.1.3.2.2 Hazardous waste quantity. 
Assign the same factor value for hazardous 
waste quantity for the watershed as would be 
assigned in section 4.1.2.2.2 for the drinking 
water threat Enter this value in Table 4-1. 

4.1.3.2.3 Calculation of human food chain 
threat-waste characteristics factor category 
value. For the hazardous substance selected 
for the watershed in section 4.1.3.2.1.4, use its 
toxicity/persistence factor value and 
bioaccumulation potential factor value as 
follows to assign a value to the waste 
characteristics factor category. First multiply 
the toxicity/persistence factor value and the 
hazardous waste quantity factor value for the 
watershed, subject to a maximimi product of 
1X10 •. Then multiply this product by the 
bioaccumulation potential factor value for 
this hazardous substance, subject to a 
maximum product of 1X10 " . Based on this 
second product assign a value from Table 
2-7 (section 2.4.3.1) to the human food chain 
threat-waste characteristics factor category 
for the watershed. Enter this value in Table 
4-1. 

4.1.3.3 Human food chain threat-targets. 
Evaluate two target factors for each 
watershed: food chain individual and 
population. For both factors, determine 
whether the target fisheries are subject to 
actual or potential human food chain 
contamination. 

Consider a fishery (or portion of a fishery) 
within the target distance limit of the 
watershed to be subject to actual human food 
chain contammation if any of the following 
apply: 

* A hazardous substance having a 
bioaccumulation potential factor value of 500 
or greater is present either in art-obsen-ed 
release by direct observation to the 
watershed or in a surface water or sediment 
sample from the watershed at a level that 
meets the criteria for an observed release to 
the waiershed from the site, and at least a 
portion of the fishery is within the boimdaries 
of the observed release (that is, it is located 
either at the point of direct observatton or at 
or between the probable point of entry and 
the most distant sampling point establishing 
the observed release). 

• The fishery is closed, and a hazardous 
substance for which the fishery has been 
closed has been doctmiented in an ob8er%-ed 
release to the watershed from the site, and at 
least a portion of the fishery is within the 
boundaries of the observed release. 

' A hazardous substance is present in a 
tissue sample from an essentially sessile, 
benthic, human food chai, irganism from the 
watershed at a level that meets the criteria 
for an observed release to the watershed 
from the site, and at least a portion of the 
fisherj' is within the boundaries of the 
observed release. 

For a fishery that mests any of these three 
criteria, but that is not A-holly within the 
boundaries of the observed r lease, consider 
only the portion of the fishery that is within 
the boundaries of the observed release to be 
subject to actual human foi d chain 
contamination. Consider th > remainder of the 
fishery within the target distance limit to 
be subject to potential food chain 
contamination. 

In addition, consider all otherfisheries that 
ai-e partially or wholly within the target 
distance hmit for the watershed, including 
fisheries partially or wholly within the 
boundaries of an observed release for the 
watershed'thal do not meet any of the three 
cnteria listed above, to be subject to 
potential human food chain contamination. If 
only a portion of-the fishery is writhin the 
target distance Umit for the watershed, 
include only that portion in evaluating the 
targets factor category. 

When a fishery (or portion of a fishery) is 
subject to actual food chain contamination, 
determine the part of the fishery subject to 
Lsvel I concentrations and the part subject to 
Livel n concentrations. If the actual food 
cliain contamination is based on direct 
observation, evaluate it using Level D 
concentrations. However, if the actual food 
cliain contamination is based on samples 
from the watershed, use these samples and. if 
avaUable, additional tissue samples from 
aquatic human food chain organisms as 
specified below, to determine the part subject 
tc Level I concentrations and the part subject 
to Level II concentrations: 

• Determine the level of actual 
contamination from samples (including tissue 
samples from essentially sessile, benthic 
oi-ganisms) that meet the criteria for actual 
food chain contamination by comparing the 
escposure concentrations (see section 4.1.2.3) 
from these samples (oi comparable samples) 
to the health-based benchmaiks from Table 
4-17, as described in section 2.5.1 and 2.5.2. 
Use only the exposure concenfrations for 
those hazardous substances in the sample (or 
comparable samples) that meet the criteria 
for actual contamination of the fishery. 

• In additiorL determine the level of actual 
contamination from other tissue samples by 
comparing the concentrations of hazardous 
substances in the tissue samples (or 
comparable tissue samples) to the health-
based benchmarks from Table 4-17, as 
dc?scribed in sections 2.5.1 and 2.5.2. Use only 
those additional tissue samples and only 
tliose hazardous substances in the tissue 
samples that meet all the following criteria: 

-The tissue sample is from a location 
that is within the boundaries of the 
actual food chain contamination for 
the site (that is. either at the point of 
du^ct observation or at or befween the 
probable point of entry and the most 
distant sample point meeting the 
criteria for actual food chain 
contamination). 

-The tissue sample is from a species of 
aquatic human food chain organism 
that spends extended periods of time 
within the boundaries of the actual 
food chain contamination for the site 
and that is not an essentially sessile, 
benthic organism. 

-The hazardous substance is a substance 
that is also present in a surface water, 
benthic. or sediment sample from 
within the target distance limit for the 

watershed and. for such a sample, 
meets the criteria for actual food chain 
contamination. 

TABLE 4-17.—HEALTH-BASED BENCH
MARKS FOR HAZARDOUS SUBSTANCES 
IN HUMAN FOOD CHAIN 

• Concentration corresponding to Food 
and Drug Administration Action Level 
(FDAAL) for fish or shellfish. 

• Screening concentration for cancer 
corresponding to that concentration that 
corresponds to the 10'* individual cancer risk 
for oral exposures. 

• Screening concentration for noncancer 
toxicological responses corresponding to the 
Reference Dose (RfD) for oral exposures. 

4.1.3.3.1 Food chain individual Evaluate 
the food chain individual factor based on the 
fisheries (or portions of fisheries) within the 
target distance limit for the watershed. 
Assign this factor a value as follows: 

• If any fishery (or portion of a fisherj') is 
subject to Level I concentrations, assign a 
value of 50. 

• If no t but if any fishery (or portion of a 
fishery] is subject to Level II concentrations, 
assign a value of 45, 

• If no t but if there is an observed release 
of a hazardous substance having a 
bioaccumulation potential factor value of 500 
or greater to surface water in the watershed 
and there is a fishery (or portion of a fishery) 
present anywhere within the target distance 
limit, assign a value of 20. 

• If there is no observed release to surface 
water in the watershed or there is no 
observed release of a hazardous substance 
having a bioaccumulation potential factor 
value of 500 or greater, but there is a fishery 
(or portion of a fishery) present anywhere 
within the target distance limit, assign a 
value as follows: 

-Using Table 4-13, determine the highest 
dilution weight (that is, lowest amount 
of dilution) applicable to the fisheries 
(or portions of fisheries) within the 
target distance limit Multiply this 
dilution weight by 20 and round to the 
nearest integer. 

-Assign this calculated value as the 
factor value. 

• If there are no fisheries (or portions of 
fisheries) within the target distance limit of 
the watershed, assign a value of 0. 

Enter the value assigned in Table 4-1. 
4.1.3.3.2 Population. Evaluate the 

population factor for the watershed based on 
three factors: Level I concentrations. Level II 
concenfrations, and potential human food 
chain contamination. Determine which factor 
applies for a fishery (or portion of a fishery) 
as specified in section 4.1.3.3. 

4.1.3.3.2.1 Level I concentrations. 
Determine those fisheries (or portions of 
fisheries) within the watershed that are 
subject to Level I concentrations. 

Estimate the human food chain population 
value for each fishery (or portion of a fishery) 
as follows: 

• Estimate human food chain production 
for the fishery based on the estimated annual 
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prodactitin (in'pourd<)«(.bQinan food,cbain . -
. organisms (for example, fish, sheilfith) tor 

that fiiihery. except; if the.fisboy is closed 
and a .Jiazardous substaiice for wfaicfa. the. ^ 
fiabery has been closed has been documented 
in .an observed rele:i8e te tbe fishery from a 
source at the site.'use'tbe-estimated'annual 
produciion for the period prior to clostire of 
tbe fisltety or use the estimated annnal 
production from comparable fineries that 
are not lilosed. 

• Ai«igp theSiahtay a vahie /oriuunan 
food ctiain population from Table 4-lB. based 
on the estimated human food production for 
the fistety. - , 

* Set boundaries between fisheries at 
those points.where. Iiufflan fpedchain-
prodncbon changes or where the suiface . 
water dilution wejglit changes. 

Sum the btnnan food chain population 
value for each fisheiy (and porten of a 
•fisheryr Multiply tb.s sum by 1ft, H- the 
produci: is less than 1. do not round it to the -
nearest integer If 1 or more, roimd to the 
nearest integer. Assign the resulting value e* 
the Level I concentnitions factor value.'Enter 
this "value in Xable 4-1.-

4.12.322 Level if concentrations. -
Determine those fisheries (or portions of / 
fisheries] within the watershed that-are 
sabjec t̂. to Level D ccncentrtftioDS. Do not 
include any fishenes {or'̂ KXliOBB of fiaheiies) -
already counted wider the Level I .<-. -
conoentrations factor. -

Assign each fishery (or portion of • fishery] 
8 value for human tood chain population from 
Table 4-1&, based on the estimated InmiaB 
food pniduction for the fishery. EstimBte the 
human food chain production for the fisheiy 
as specified in section 4.1J3.3.Z1. 

Sum tbe human-foixl chain population 
value for each fisher,r (and portion ofa 
fishery! If this stun i-i less than 1, do not 
round it lo the ne'areiit Integer if 1 ot more, 
round to the nearest integer. Assign Ihe 
resuliirg; value as tlw Jjevel U concentrations 
factor v.jlue. tnter this value in Table 4-1. 

TABI.E 4-18.—HUMAN FOOD CHAIN 
POPULATON VALUES • 

Human food chain f,rodoction 
(pounds per. ysar) 

0 
Greetec ttian 0 to" 100 
Gfeater than 100 to I.OCO 
Graater than 1.000 lo ICi.000.. 
Greater Itian 10.000 to 100.000. 
Gfaater Ban 100,000 «o 1.000.000. 
Greaier ttian 10* la 10' . 
Greater than 10 ' to lO ' 
Greaief tfan 10" to 10'.., 
Gteatef llian 10* 

Assigned 
human food 

chain 
population 

value 

0 
0.03 
OJ 
3 

31 
310 

3.100 
31,000 
310.000 

3.100,000 

• Oo rwl rourd to nearest intsgei. 

4.1.3.32-3 Potential human food chain 
contamination. Vetemine those fisheries (or 
portions of fisheries) within the watershed 
that are subject to potential human food 
chain contamination. Do not include those 
fisheries for portion of fisheries) already 
courted under the Level 1 or Level U 
concentrations factors. 

Calculate the value for the potential faimian-
foodchain cantemination factor (PF) fpr the 
watershed as follows: 

i n 
PF= — I PJD, 

- 10 i = l - -

where: - •• 
Pi=Humas food chain population value for 
- - "fishety-i. 
D,=Dilution weight from Table 4-13 for 

fishery L . 
c =Number of fisheries subject to potential 

btimaa food chain contaminatioiL 
In calculating fF: 

" * Estimate the bimian food chain 
populabon value (PJ for a fisheiy (or portion' 
of-a fishery] as specified in section-4.1 JJ.2:1. 

• Assign the fishery-(or portion of «-. 
fishery) a dilution weight as.indicated in 
Table 4-13 (section 4.1 JL3.1). except: do not . 
assign a dilution wei^t oftLS for a '^mile 
mixing zone in quiet flowing river**; instead 
assign a dilution weight based on the average 
annual flow. _ . 

If PF is less than 1, do not round it to the 
nearest integer if PF is 1 or more, round to 
the nearest integer. Enter the value assigned -
in Table *-!. 

4.1.3.3.2.4 CaJcuIation of populatioD factor 
value. Sum tbe values for tfae'LeVel I ' 
concentrations, l«vel D concentrations, and . 
potential-huinan food-ehain contamination 
facton forthe watershed. Do not round this 
sun to the nearest integer. AMign itaa Ae 
population factor value for the-watetthed.' >-
Enter-this value in Table 4-1. 

4.1 J.3J- CaJcuIation of human food chain 
threat-targets factor category value. Sum the 
food chain individual and population factor 

.values for the watershed. Do net round this 
sum to the nearest integer. Assign it as the 
human food chain thieat-tergets factor 
category value for the watershed. Enter this. 
value in Table 4i-l. 

4.1.3.4 CaJcuIation of human food chain 
threat score for a watershed. Multiply the 
'̂ human food chain threat factor category 
v ^ e a for likelihood of release, -waste -
characteristics, and targets for the watershed, 
and round the product to the nearest integer. " 
Then divide by 82,50a Assign the resulting 
value, subject (o a-maximum of 100, as the 
human food chain threat score for the 
watershed. Enier this score in Table 4-1. 

4.1.4 Environmental threat Evaluate the 
environmental threat fr̂ r the watershed based 
on three factor categories: likelihood of 
release, waste characteristics, and targets. 

4.1.4.1 Environmental threat-IiJcelihood of 
release. Assign the same likelihood of release 
factor category value for the environmental 
threat for the watershed as would be 
assigned in section 4.1.2.1.3 for the drinking 
water tlueat Enter this value irt Table 4-1. 

4.1.4.2 Environmental threat-waste 
characteristics. Evaluate the watte 
characteristic* factor category for each 
watershed based on two facton: ecosystem 
toxicity/pereistence/bioacctmiulation and 
hazardous waste quantity. 

A.1A2.1 Ecosystem toxicity/persistence/ 
bioaccumulation. Evaluate all those 
hazardous substances eligible-to be 

evaluitted for toxicity/persistence in the 
drinking water threat for the'watershed (see 
section 4.1.2.2]. 

4.1.4.2.1.1 Ecosystem toxicity. Assign an 
ecosyiUem toxicity factor value from Table 
4-19 to each hazardous substance, on the 
basis of the following data hierarchy: 
- • - E3r*A chronic Ambient Water QuBlity 
Criterion (AWQC) for the substance. 

• EI'A chronic Ambient Aquatic Life 
Advisiaiy Concentrations (AALAQ for the 
substance. 

•' E l ^ acute AWQC for tbe substance. 
- -• E3'A acute AALAC for the substance. 

• Uiwest LC^ value for the substance. 
In aiisigning the ecosystem toxicity factor 

value i:o the hazardous substance: 
• If either an EPA chronic AWQC or 

AAIAC Is available for the hazardous . 
substance, use it to assign the ecosystem 
toxicity factor value. Use the chronic AWQC 
in preference to the chronic AALAC when 
both are available, 

• If aeither is available, use the EPA-acute 
AWQ(^ or AALAC to assign the ecosystem 
toxicirf factorveluei-Use Mte acute AWQC in 
prefer«!iice to the acute AALAC 

• If :i>one of lhe chronic and acute AWQCs 
end A^UACa is.avaiiabie, use the-lowes.t 

~-LC«» viilue to assign -the ecosystem toxicity 
factor value. 

• If IUI-LCM. vakie is also not available, 
assign-an ecosystem toxicity factor value ofO -
to the hazardous substance and use other 
haiaidous BidiBtancei (or whidi data are 
available in evaluating the pathway: 

If an ecosystein toxicity factor value of 0 is 
assigncrd to all hazardous substances eligible 
to be evaluated for the waterehed (that is, 
insufficient data are available for evaluating 
aD the iiubstances). lise a default value of 100 
as the 4icosy*tem toxicity factor value for all 
these hazardous substances. 

With regard to the AWQC AALAC. or 
LC^ selected for assigning the ecosystem 
toxicity factor value to (be hazardous -
substance: 

• If vahies for the aielected AWQC 
AALAC 01 VCM are available for both fresh 
water and marine water for the hazardoiis 
substance, use the .value that corresponds te 
the typ<! of water body (that is, fresh water or 
salt wa lei) in which the sensitive 
environments are located* fo assign thi; 
ecosystem toxicity factor value to the 
hazardous substance, , . 

• If. however, some of the sensitive 
enviroanents being evaluated are in fresh 
water a:nd some are in salt water, or i' any 
are in b'.*acki8h water, use the'value (f'esh 
water or marine) that yields the higher factor 
value to assign the ecosystem toxicity factor 
value to the hazardous substance. 

• If a value for the selected AWQC 
AALAC, or LC« is available for either fresh 
water or mariiie weter, but not for both, use ' 
the available one to assign an ecosystem 
toxicity factor value to the hazardous 
•ubstance. 
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TABLE 4-19.—EcosysTEM Tojocmr 
F A C T O R \ l * i M E S 

n an EPA O w o n l e AWQC* Or AALAC* M avaUable, 
ass ign a v a h n a * ICiDows:' 

E M O n o n c A n O C o r AALAC 

Less ttian 1 fcgTi 
1 ta lOpgn.. . . 
Greater ttian l O l o tBB ^ H 
Greater 4han lOO.Xt CBOOf ig / l— 
Greater thaa aOlOO ̂ i 

Assigned 
value 

ID.-OOOi 
1.«00 

-JO 
1 

It flelttar «a EP* ctiRirtB A i r a c «ier E M «hn>rtc 
A M A C 4» a»Jlahlii, —algo » wakie k v a d o n 
ttM £PA acuM AWQC «r A A U C «s is tewa: • 

EPA acute AWOC or AAIAC 

Less than 100 ̂ g/1 _ 
too to 1 .-000 j ign . ._ 
Greater than 1.000 to 10.000 j ig/l _.. 
Greater »an -fOSOO to 100,000 ̂ / l 
Gtealer a>a>i »OCLOO0|t9/l 

Assigned 
value 

10.D00 
1.000 
we 
10 
1 

TABLE 4-19. ECOSYSTEM TOXICITY 
FACTOR VALUES—ConctiKted 

i t netttter an EPA chron ic o r acute AWQC nor 
EPA chron ic o r acute A A L A C b avai lable, 
at is lgn a value I r o m The !£»> as f otkxws: 

EPA acule AWQC or AALAC 

l.C» . -Assigned 
-ttalue 

Less than >00 pgf l 
too to 1.000 >igri 
Greater ttian 1.000 lo 10.000 .MSI^I 
Gre-ater ttian Tt̂ nOO to lODJlOD fH^n. 
Greanerthan 0̂̂ .̂̂ 000 n^/f 

If none Ot « M K W O C S and AALACs nor Vie t l U . 
Is »walUMa,«a*)gn«vtfaeo1«. 

* JUWOC—Antnent Water QidBy Oteda. 
> iXALAC—Ancient Aquatic l i t e -Admsoiy Concen

trations. 
•'iise ttie AWQC valoe in -preference lo the 

AAIAC wtien both are availatile. See text -lor «se of 
Ireswater and jsaiicie values. 

4.1.42.15 PersJstertoe. A.'ssign a 
peiTrtt^ence factor-valae to eadti tiazardeos 
substance as specified in section 4.1.2.2.1.2. 
excepl: ese tbe predominaiA water category 
(that is lakes: o r r ivets. ocea iB, coastal t ida l 
wa:«cs, o r Crea l Lakes) betvreen tae pm^bable 
poinl a f esary « i d l i ie nearest sensitive 
envinnimeBt {sot ^ gear est t k i s k k i g v o t e r 
or resosses isSake) afaog €ae tnzardoDS 
substance s t j ^ a ^ o n patib for tbe watershed 

to determine *<4»dh p w l j o n «rTa%le 4-^0 t c 
use.Detewii l i ic toe pfodominsnt w a i w 
category based o n distaace as -specified in 
section 4 . 1 i 2 . 1 2 . Fer contawinated 
sediments w i t h no Wenti f ied swBce, use t iw 
point where flieasmwnen* begins rather than 
the probabte puint o f eBtry. 

4.1.4.2.1-3 Ecosystem biooccamaJation 
potent ial . Assign an ecosystem 
bioaccinmilation potential factor value to 
each hazardous substance in the same 
manner -specified for tbe Viuatxumuiat ion 
potent ial factor m section 4.13.2.1.3. excep t 

• Use BCF data for a l l aqnatic orgairisms. 
not just for aquatic human food chain 
organisms. 

• Use the BCT i lata tiiat corresponds to the 
type oT water body t t ha l is. 6esh-water or 
salt water) in w b i d i fte sensiti-ve 
enviroBBieats (so t fisfaenes) are iocated. 

4.1.4.2.1.4 C a k v i a t i o n x^ecosystem 
toxici ty/persistettce/bioaccuBwhtt iot i fac tor 
vakte. A s s i ^ «ach faazardotis substance an 
ecosystem loxioityypersislence factor v ^ v e 
freai Table 4 - 2 a baaed OB the vahies. 
ass j^ ied to the hazardous sobstance for the 
ecosystem toxici ty and persistence faotots. 
Then a s s i ^ each tezardaus substaaice an 
ecosystem toxMsty/perststeflce/ 
bioaccMDulatien fackot vahie from Tab le 
4-21, based oe the-valaes astagaed for tbe 
ecasystea Isxiai ty/pecsistentx and 
ecosystem biDacoufiiidatiDB potential factors 
Select the hazardous substance w i t h the 
l i i ^ tes t eco^^stem toxin tjr./|3ei3isteDce/ 
biosccsaiaistJoB factor-v^kie far the 
w a t o s b e d aed ese i t to a s s i ^ the value to 
this festOE. Enter this value i n Table 4 - 1 . 

T A B L E 4 - 2 0 . — B X J S Y B T E M TOXICITV/PERStSTENC^E F A C T O R V A L U E S • 

1 n 
0 4 _._ 
007 _ _ 
00007-

Persislence lactor vafcie 

1 

Ecosystesi loacity laclor value 

MJOOO 

•w.ooo 
41000 

706 
7 

two 

tJBOO 
«t» 
70 
«.7 

4«0 \ 

too ' 
ae 
7 

007 

>0 

to 
4 

0.7 
8TO7 

1 

1 
«.« 

0.07 
flB007 

1 * 
1 ^ 
1 " J n 

n 

* Do not found l o nearesa integer. 

BILUNG CODE SSSD-SO-U 
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TABLE 4-21 
LCOSYSTEM TOXICITY/PERSISTENCE/BIOACCUHULATION FACTOR VALUES* 

Ecosystem 
Toxicity/ 
Persistence 
Factor Value 

10,000 

^,000 

1,000 

700 

AOO 

ro:> 

7J 

iiD 

ID 

7 
1 
j 

•̂  1 

L 

0.7 1 

0.^ 

0.07 

0.007 

0.0007 

1 

3 

3 

3 

3 

50, 

5 X 

2 X 

5 X 

.5 X 

2 X 

5 X 

.5 X 

2 X 

5 X 

5 X 

2 X 

5 X 

5 X 

2 X 

3,! 

000 

10^ 

io8 

10' 

107 

10^ 

10 « 

106 

10° 

105 

105 

10^ 

10^ 

10'-

lo'-

300 

330 

35 

0 

Ecosystem Bioaccumulation 

5,000 

5 X lO' 

2 X lO' 

5 X 10^ 

3,5 X 10^ 

• - 2 X 10^ • 

"5 X 10^ 

3.5 X 10-

2 X 10^ 

; 5 X 10^ 

-1.5 X 10̂ . 

2 X 10^. 

5,000 

3,500 

2.000 

350 

35 

3.5 

0 

3 

3 

500 

5 X 10^ 

2 X 10^ 

5 x.lO^ 

.5 X 10^ 

2 X 10^ 

5 X 10^ 

.5 X 10^ 

2 X- iO'' 

5,000 

3,5GO 

2,000 

500 

350 

• 200 

35 

3.5 

0.35 

0 

Potential Fac:or Value 

50 5 

3 X 105 5 X 10^ 5 

2 X 10^ 2 X 10* 2 

5 X 10* 5,000 

3.5 X 10* 3,500 

2 x 1 0 * 2,000 

5,000 500 

"3.500 350 

2.000 200 

500 50 

350 . 35 

200 20 

50 5 

35 3.5 

20 - 1^ 

3.5- 0.35 

'0.35 0.035 

0.035 0'.0035 

0 0 

0,5 

.000 

.000 

.500 

350 

200 

50 

35 

20 

5 

.3.'5. 

2 

0.3 

0.35 

0.2 

0.C3 5 

0.0035 

0.0003 5 

0 

Do n-Dt round to nearest integer. 

BILLINO CODE SS«0-«0-C 

190 
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4.1.4.2.2 Hazardous waste quantity. 
Assign the same factor value ior hazardous 
waste quantity for the watershed as would be 
assigned in section 4.1 2,2,2 for the drinking 
water threat, filler Ibis value in Table 4-1. 

4.1.4.2.3 Calculation of environmental 
threat-waste characteristics factor category 
value. For-the hazardous substance selected 
for the watershed in section 4.1.4.2J.4, use its 
ecosystem toxitntyf persistence factor value 
and ecosystem bioaccumulation potential 
factor value as follows to assign a value to 
the waste charaCletistics factor category. 
First multiply the ecosystem toxicity/ 
persistence factor value and the hazardous 
waste quantity facter value for the 
watershed, subject to a maximum product of 
1XIO'. Then multiply this product by the 
ecosystem bioaci:»nulation potenSal factor 
value for this hazardous substance, subject to 

a maximum product of 1 X10'°- Sased on this 
sec«ind product -assi^ a vahie from Table 
2-7 (section 2.4.3.1) to the environmental threat-
waste characteristics factor category for the 
wat-ersbed. Enter tJ«s-«falue in Table 4-1. 

T A B L E Z-22.—EcoLOacAt-SASEO 
eCMCMMAftKS fOR HAZARtJOtJS SUB
STANCES IN SuBFACE W A T E R 

• Concentration corresponding to EPA 
Ambient Water Quality Criteria (AWCJC) for 
protection of aquatic life {fresh water or 
marine). 

• Concentration corresponding to EPA 
Ajirbiert Aqua tic-Life Advisory 
Concentrations (AALAC). 

• Select the appropriate AWQC and 
AALAC as fo&ows: 

-Use dironic value, if available: 
otherwise use acute value. 

-If the sensitive environmeat being 
evaluated is in fresh water, use fresh 
water value, except if no fresh water 
value is available, use marine value if 
ffvaHabie. 

-If the sensitive environment being 
evaluated is in salt water, use marine 
value, except: if no marine value is 
available, use fresh water value if 
available. 

-If the sensitive environment being 
evaluated is in both fresh water and 
sail water, or is in brackish water, use 
lower of fresh water or marine values. 

TABtE 4-23.—SENSITIVE ENVIRONMENTS RATING V A L U E S 

Sensitive environment Assigned 
value 

Critical habitat • lor f^ederal designated endangered or threatened species _ 
Manne Sanctuary 
National Park 
Designated Federal vnidemess Area 
Areas identified under Coastal Zone Management Act ' 
Sensitive areas identited under National Estuary Program' o<- Mear Coastal Waters Pfogram ' 
Cmical areas identitied under ttie Clean laties Program * 
National Momiment' 
'National Seashore Recreational Area 
National Lakeshore -Recreational Area 

100 

Haliitat known to tie vseA by Federal designated or proposetl endangered or tbiealened species -
National Preserve 
National or State Wildlife Refuge 
Unit of Coastal Sartier Resources System 
Coastaa Bamer (undeveloped) 
Federal land designated for protection ol natural ecosystems 
Administratively Proposed Federal Wildon>ess Area 
Spawning areas critical • tor the maintenance of ftsn/shellfisri species imthm river, lake, or coastal tidal waters 
Wigratory patliways and feeding areas critical lor maintenance of anadromous fish species within nver reaches or areas in lakes or coastal tidal wraters in 

which the fish spend emended periods ol time 
Terrestrial areas -utilized lor breeding by large or dense aggregations of animals* 
National nver reacn designated as Recreational 

75 

Hat>itat known to be used by State designated endangered or thraatenea specios _ 
HatJiiat known to be used by species under review as to rts F^ederal endangered or threatened status 
Coastal Barrier (partially developed) 
Federal designated Scenic or Wild Rrver 

50 

State land designated for wildlife or game management _ 
Stale desigRated Soenic or Wild Rwer 
State designated Natural Areas 
Particular areas, relatively small in size, important to maintenance of unique biotic communities 

Slate designated areas for protection or maintenance ot aquatic life'._ 

25 

• Cntical habilatas defined in 50 CFR 424 O i 
• Areas ioentified-m State Coastal Zone Management plans as requinng protection because ol ecoloqical value. 
' National Estuary Program study areas (subareas wilTjo e^tiiann';) ulenlifafiri ID Comprahenswo <ionsotvaliOB and -Management -Plans as Teqginnu piotettion 

because they support cntical lite stages of key estuanne species (Section 320 of Clean Water Act. as amended) 
•Near Coastal Waters as defined m Sections 104(b)(3). 304(1). 319. and 320 of Clean Water Act. as amended. 
' Oean Lakes Program critical areas (subareas within lakes. Of in some cases enure small lakes) lOeniAad by Stale Oean -Lake Plans as <»t«ail -habitat iSeclon 

314 of Clean Water Act. as amended). 
' Use only for air migration patiiway. 
• bmii to areas descnbed as betng used for mlense or concentrated spawning by a given species 
• For the air migration pathway, limit to terreslfial vertebrate species For the surface water migration pathway. Umit to terrestrial vertetirale species with aquatic or 

semiaquatic foraging riat>its. 
• Areas designaied under Section 305(a) of Clean Water Acl. as amended 
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TABLE 4-24.—Wenjuajs RATING VAIJJES 
FOR SUFIFACE WATER MIGRATION PATH

WAY 

Total len))th ot weUands * imrfes) 

Less ttian 0.1 
0 1 l o t 
Greater than 1 to 2 
Greaier Ihac 2 to 3 
Greatsr Ban 3 to 4. 
Greater than 4 to 8 
Greater mao B lo 12 
Greater t tan 12 to t e 
Greater than 16 to 20 
Greaier tcari 20 

Assigned 
value 

0 
2S 
50 
75 
100 
150 
250 
350 
4S0 
500 

• WetiandE as defmed m MS CFfi- Seciion 2303. 

4.1.4 J Errvironmental tiaeat-targets. 
Evaluate \ ) K eirvirtnuueirtal tteeaT-targets 
factor category for a watershed using one 
factor sdiritive environnenls. 

4.1.4.3.1 Sensitive enviirmments.'Evahiate 
sensitive enviroimisnts filong the hazardous 
substance migration patli for the watershed 
based on three factors: level I 
concentrations. Level D i-imrcentrations. and 
potential contamination. 

Detenniii,; which factor appb'es to each 
sensitive eu-vironment an spedTied in section 
4.1.2.3, except: use ecolo.zical-based 
bendunarkii fTable 4-22} rather than health-
based benchmarks (Table 3-10) in 
determining the level of ^DtamiBation &om 
samples. In determining the level of actual 
contammetiQs, use a point of direct 
observation anywhere within the sensitive 
environment or samples (that ia. surface 
water, bentliic, cr sediiD<ait samples) taken 
anywhere iirithin or beycmd the sensitive 
enviiuuiuent (or anywhere adjacent to er 
beyond the sensitive en\Tronment if it is 
contignous 'JJ the migration path). 

4.1.4.3.1.1 Levefl coLcentrations. Assigr, 
vahie(s1 froinTable 4-23 toeach sensitive 
enviruii.iient subjecl to level I 
concer.trarions. 

For those sensitive en',rircnment3 that aie 
wetlands, assign aivadd-tional value from 
TaWe 4-24. In asaigning a value from Table 
4-24. inchide only those portioas of wetlands 
located along the hazardous subctance 
migration path in the ar ta of Level I 
concen'j-ati-ms. If a weUand is located 
partiaHy a^oog the area uf Level I 
concentrati-sns and partially alimg the area of 
Level II c^oncentrations cnd/or potential 
contammat.on, then solely forpsrpoeee of 
Table 4-2-1. coiml the portion(8) along the 
areas of L<;-/sl II concenuations or potential 
contammation under the Level U 
concentiations factor (section 4.1.4.3.1.2) or 
potential ccintamination factor (section 
4.1.4.3.1.3), as appropria'e. 

Estunate the total len; uS of wetlands along 
Ihe hazardciuB substance migration path (that 
is, wetland frontage) in ihe area of lL,evel I 
concentiations and assi]?i a value from Table 
4-24 hased on this total length. Estiir.ata Lnis 
length as follows: 

• For an isolated weiland or for a wetland 
where trie probable poirt of entry to surface 
water is ir the wetland, use tiie perimeter of 
that poriicri of the wetland subject lo Level I 
concen'ra-ionr î s the leigth. 

* For rivers, u«e the len^h of the wetlands 
contiguous to the in-water segroeot of the 
hazardous substance migration path (that is, 
wetland frontage), 

* For lakes, oceans, coastal tidal waters, 
and Great Lakes, use the length of the 
wetlands along tbe sboreltDe within the target 
distance limit (that is, wetland frontage along 
the shoreline}. 

Calculate the Level I ctacentrstions factor 
value (SH) for the watershed as follows: 

SH = 10(WH-I- I Si) 
i==l 

where: 

WH=Vakie aasigBed fraai Table 4-24 to 
wetlands alrng tbe area of Level I . 
concentrations, 

S, = Valuers) asaigoed from TaUe 4-2a to 
sensitive envif onment i. 

n = Number of sensitive environments from 
TaUe 4-23 subiect to Level I 
concantrationa. 

Enter tbe value assigned in Table 4-1. 
4.1.4J.1.2 Level H concentrations. Atsiga 

value(s) from Table 4-23 lo eacb sensitive 
envircninen! subject to Level D 
conceitfTationa. Do not inchide sensitive 
enviicHimenta already counted for Table 4-23 
under the Level I coneentiationa factor for 
this watershed. 

For those sensibve envircxunents that are 
wetlands, assign an additiaoal value from 
Table 4-24. In assigning a vahie from Table 
4-24. include only those portions of wedands 
located along the bazardoosaubstaBce 
migration path in the area of Level D 
concentraliona. as specified ia section 
4.1.4.3.1.1. 

Estimate the total length of wretlands along 
the hazaidous ^ii'Tgtanr^ migratton path (that 
is, wetland frontage) in the area oi Level II 
coccentrationsand assign a value from Table 
4-24 baaed en this total lengtb: Estimate this 
length as specified in section 4.1.4311, 
except: for an isolated wetland or for a 
wetland where the probable point of entry to 
sinface water is in lhe wetland, use the 
perimeter of that portiimof the wetland 
subject to Level D (not Level I) 
concentratiens as the length. 

CalcQiate the Level n concentiations vahie 
(SL) for the watershed as follows: 

SL = V\'L-i- I S, 
i = l 

where: 

WL = Value assigned from Table 4-24 to 
wetlands along the area of Level II 
concentrations. 

S, = Value(s) assigned from Table 4-23 to 
sensitive environment i. 

n = Number of sensitive environments from 
Table 4-23 subjecl to Level II 
concentrations. 

Enter the value assigned in Table 4-1. 
4.1.4.3.1.3 Potential contamination. Assign 

value(s) from Tdble 4-23 to each sensitive 
environment subject to poter.liai 

contamination. Do not include sensitive 
envirrmments already counted for Table 4-23 
under the ]jev^ I or Level II concentrations 
factors. 

For each type of suiface water body in 
Table 4-13 (section 4,1,2.31), sum tbe valuefs] 
assigned from Table 4-23 to tbe sensitive 
environments along that type of surface 
water body, except: do not use the surface 
water body type ' ^ m i l e mixing zone in quiet 
floviring river." If a sensitive environment is 
along two or nxn* types of surface water 
bodies (foi example. Wildlife Refuge 
coBtiguoiis to bodi a moderate stream and a 
large rtver I, assign tbe senaitxwe environment 
only to that sui&ce wster body tjrpe having 
the highest, dihition w e i ^ t value from Table 
4-13. 

For those sensitive envinsuBents that are 
wetlands, -uttgn an additional vafaie from 
Table 4-24. In assigning a vahie from Table 
4-24, include only those portions of wetlands 
located along tbe bazardons sabstance 
migration {natfa in the area of potential 
contamination, as ipediied in section 
4.1.4.3.1J1. Aggregate these wetlands by type 
of surface water body, except do not use the 
surface waiter body tjrpe "S-mile mixing zone 
in quiet (lowing rivei." Tieat the wetlands 
aggregated tvithin each type of surface water 
body as separate seasittve enninmments 
solely for jmiposes of applying Table 4-24. 
Estimate tlie total length of tbe wetlands 
within each surface water body type as 
specified ba section HAJIX.! . except for an 
isolated wetland or for a wetland where the 
probable point cf eatiy tasorfaoe water is in 
the wetland, nse the perimeter of that portion 
of the wetland subject to potential 
contamizkation (or tbe portion of that 
perimeter that is within the target distance 
limit] as the length. Assign a separate value 
frtnn Tablt; 4-24 for ssch type c i snrface 
water bo&y in the tvatessfaed. 
; Caknlate tbe potential contanunation 
factor v a h e (SP) for tbe vratershed as 
follows: 

1 m 
5n>=— I (IW,-^S,]I>J 

10 {=1 

where. 
n 

S, = I S „ 
1=1 

Su = Value's) assigned from Table 4-23 to 
sensibve environment i in surface water 
body type j . 

n = Number of sensitive environments from 
Table 4-23 subject to potential 
contamination. 

W, = Value assigned from Table 4-24 for 
wetlands along the area of potential 
contamination in surface water body 
type j . 

Dj=Diluti(in weight from Table 4-13 for 
surface water body type j . 

m = Nim>b(!r of different surface water body 
types Erom Table 4-13 in the watershed 

If SP is 1:8S than 1, do not round it to the 
ntiaresi integer; if SP is 1 or more, round to 
the neares: integer. Enter this value for the 
puientiai contamination factor in Table 4-1. 
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4.1.4.3.1.4 Calculation of environmental 
threat-targets factor category value. Sum the 
values for the Level I concentrations. Level II 
concentrations, and potential contamination 
factors for the watershed. Do not round this 
stim to the nearest integer. Assign this sum as 
the environmental thieat-taigets factor 
category value for the watershed. Enter this 
value in Table 4-1. 

4.1.4.4 Calculation of environmental 
threat scare for a watershed. Multiply the 
en\'ironmental threat factor category values 
for likelihood of release, waste 
characteristics, and targets for the watershed, 
and rotmd the product to the nearest integer. 
Then diWde by S2.500. Assign the resulting 
value, subject to a maximum of 60, as the 
environmental threat score for the watershed. 
Enter this score in Table 4-1. 

4.1.5 Calculation of overland/flood 
migration component score for a watershed. 
Sum the scores for the three thieats for the 
watershed .(that is, drinking water human 
food chain, and environmental threats). 
Assign the resulting score, subject to a 
maximum value of 100, as the surface water 
overland/flood migration component score 
for the watershed. Enter this score in Table 
4-1. 

4.1.8 Calculation of overland/flood 
migration component score. Select the 
highest surface water overland/flood 
migration component score from the 
watersheds evaluated. Assign this score as 
the surface water overland/flood migration 
component score for the site, subject to a 
maximum score of 100. Enter this score in 
Table 4-1. 

4.2 Ground water lo surface water 
migration component Use the groimd water 
to-surface water migration component to 
evaluate surface water threats that result 
from migration of hazardous substances from 
a source at the site to surface water via 
ground water. Evaluate three types of thieats 
for this component drinking water threat 
human food chain threat and environmental 
threat 

4.2.1 General considerations. 
4.2.1.1 Eligible surface waters. Calculate 

ground water to surface water migration 
component scores only for snrfat̂ e waters 
(see section 4.0.2) for which all the followTng 
conditions are met: 

• A portion of the surface water is within 1 
mile of one or more sources at the site having 
a containment factor value greate- than 0 (see 
sec'ion 4.2.2.1 J;). 

• rfo aquifer discontinuity is established 
between the source and the portion of the 
surface water within 1 mile of the souroe (see 
section 3.0.1.2.2). However, if hazardous 
substances have migrated across an apparent 
discontinuity within this 1 mile distance, do 
not oinsider a discontinuity present in 
scoriiig the site. 

• The top of the uppermost aqiufer is at or 
above the bottom of the surface water. 

Do not evaluate this component for sites 
consisting solely of contaminated sediments 
virith no identified source, 

4.2.1.2 Definition of hazardous substance 
migration path for ground water to surface 
water migration component The hazardous 
substance migration path Includes both the 
gromid water segment and the surface water 
in-water segment that hazardous substances 
would take as they migrate away from 
sourt-^s at the site: 

• Restrict the ground water segment to 
migration via the uppermost aquifer between 
a source and the stirface water. 

• Begin the surface water in-water segment 
at the probable point of entry from the 
uppermost aquifer to the surface water. 
Identify the probable point of entry as that 
poini: of the surface water that yields the 
shonest straight-line distance, within the 
aqtiifer boundary (see section 3.0.1.2), from 
the sources at the site with a containment 
factor value greater than 0 to the surface 
water. 

-For rivers, continue the in-water 
segment in the direction of Qow 
(including any tidal flows) for the 
distance established by the taiget 
distance limit (see section 4.2.1.4). 

-FOI lakes, oceans, coastal tidal wateis, 
or Great Lakes, do not consider flow 
direcboa Instead apply the target 
distance limit as an arc 

-If the in-watei segment includes both 
rivers and lakes (or oceans, coastal 
tidal waters, or Great Lakes), apply the 
target distance limit to their combined 
in-water segments. 

Oinsider a site to be in two or more 
watersheds for this component if two or more 
hazardous substance migration paths from 
the sources at the site do not reach a common 
point writhin the target distance limit If the 
site is in more than one watershed, de&ne a 
separate hazardous substance migration path 
for each watershed. Evaluate the ground 
water to surface water migration component 

for each watershed separately as specified in 
section 4.2.1.5, 

4.2.1.3 Observed release of a specific 
hazardous substance to surface water in-
water segment Section 4,2.2.1.1 specifies the 
criteria for assigning values to the observed 
release factor for the ground water to stirface 
water migration component With regard to 
an individual hazardous substance, consider 
an observed release of that hazardous 
substance to be estabhshed for the surface 
water in-water segment of the ground water 
to surface water migration component only 
when the hazardous substance meets the 
criteria both for an observed release both to 
ground water (see section 4 ? 2,1.1] and for an 
observed release by chemical analysis to 
surface water (see section 4.1.2.1.1). 

If the hazardous substance meets the 
section 4.1.2.1.1 criteria for an observed 
release by chemical analysis to surface water 
but does not also meet the criteria for an 
observed release to ground watei. do not use 
any samples of that hazardous substance 
from the surface water in-watei segment in 
evaluating the factors of this component (for 
example, do not use the hazardous substance 
in establishing targets subject to actual 
contamination or in detennining the level of 
actual contamination foi a target). 

4.2.1.4 Target distance limit Determine 
the target distance hmit for each watershed 
as specified in section 4.1.1.Z except- do not 
extend the target distance limit to a sample 
location beyond 15 miles unless at least one 
hazardous substance in a sample from that 
location meets the criteria in section 4.2.1.3 
for an observed release to the surface water 
in-water segment 

Detennine the targets eligible to be 
evaluated for each watershed and estabhsh 
whether these targets are subject to actual or 
potential contamination as sfiecified in 
section 4.1.1.2, except do not establish actual 
contamination based on a sample location 
unless at least one hazardous substance in a 
sample from that location meets the criteria 
in section 4.2.1.3 for an observed release to 
the surface water in-water segment 

4.2.1.5 Evaluation of ground water to 
surface water migration component Evaluate 
the drinking water threat human food chain 
threat, and environmental threat for each 
watershed for this compionent based on three 
factor categories: likelihood of release, waste 
characteristics, and targets. Figure 4-2 
Indicate* the factore included within each 
factoi category for each tyjie of threat, 
niXINQ CODE SSSfr-SO-M 
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Figure 4-2 
liVtRVIcU OF CSOUND WATER TO SURFACE WATER MIGRATION CtWPONENT 

206 
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Determine the ground water to surface 
water migration component score i S J for a 
watershed in terms of the factor category 
values as follows: 

2 (LRilfWCatTJ 

S„= 
1=1 

SF 

where; 

LR|=Ukelihood of release factor category 
value for Ihieal i^lhal is. iliinking awater, 
human iood chasa. or environmental 
threat). 

Wi:^>V.sstechttiai:ttiiaticafactor oaleguiy 
-wi^e forthretftC 

Tt^Tkrgets factor category value for threat i. 
SF=ScalBig factor. 

Table 4-2S outlines the specific calciilatian 
procedure. 

iSAe sfte is in only one w«2ershedL a s n ^ 
the groimd water >o aaiTam water taigm^ion 
component sccre lor that watershed a s <lie 

ground water to soifBce ws te r fmgiatien 
component score for the'Site. 

If tne site is in more than one watershed: 

* Calculate a separate ground uiater to 
surface watei migaation coa^iMieal score for 
each watershed, using likelihood «ljeieBse, 
waste characteristics, and tatyetsvppltcable 
to each wateished. 

• Select the highest ground water to 
surface water migration tunipuiienl score 
from the watersheds evaluated and assign it 
as the ground water to surface water 
migration component score for the site. 

TABLE 4-25.—GROUND WATER TO SURFACE W A I E S WIGRATJOM COMPONENT SCX)RESHEET 

Factor categories and factors Maximuin 
vakie Vakie assigned 

UkeHtKMd of Release to AquHw: 
1. Otisenred Release-
2. Potential to Release; -

2a Containmont _ 
2b. Net Precipitation 
2c. Depth to Aquifer 
2d. Travel Time _..._ 
2e. Potential to Release flines 2al2b+2c-i-2<ai-

3. Likeliriood of Release ^li^ier a(4ines 1 ««d 2a)- . 
Waste Ctiaracterlstlcs: 

4. Toxicity/Mot)ility/Pe»si«ence _ 
5. Hazardous Waste Ouaativ 
6. Waste Ctiaractensbcs 

Taryeta: 
7. Nearest Intake 
8. Population 

8a. Level I ConcentratorB._ 
8b. Level II Concentraioas..._ 
6c. Potential Contamination 

DrtnUng Water Thraat 

8c). 8d. Poputabon (lines 8a -i- 8b 
9. Resources 

10. Targets (Imes 7 + 8d •̂  9)._ „ _ 
Drinking Water Ttiraat Score: 

11. Dnnkmg Water Threat Score ([lines 3 x 6 K 101/82,500, subject to a maximum of 100) 

Human Food Chain Threat 
Ukelihood of Release: 

12 Likelihood of Release (same value as line 3) 
Wast* CturacterteUcc 

13. Toxicity/Motiility/Pefsis»ence/Bioaccumulation_ 
14. Hazardous Waste Quarlity _ _ 
15. Waste Characteristics „.._ 

Targets: 
16. Food Chain Individual _._ 
17. Population: 

17a. Level I Concentraioas 
-17b. Level II Concontrafcons _ 
17c. Potential Human Food Chain Contaminalion _.. 
I7d. Population (lines I7a -̂ I7b -t- TTc) _ !_"_ 

18 Targets (Lmes 16 + 17a) _._ ' . . . ' . J l Z l . ' - . . . ' . . . 
Human Food Ctiain TTvsat Score: 

19. Human Food Ctiain Ttiroat Score (tlines 12 x 15 x tB)/e2,500, sutijecl to a maximum ol 100). 

Environmental Threat 
Ukelihood ot Release: 

20. Likelihood ol Release (same value as line 3) 
Waste CtiaracterlsUca: " " ' 

21 Ecosystem Toxicity/Mobilify/Persistence/Bioaccumulation 
22. Hazaroous Waste Quantty _ _ _ _ 
23. Waste Characteristics.... _ 

Targets: 
24. Sensitive Environments: 

24a. Level I Concentratons _ _ 
24b Level II ConcentraSons _ -...1""!1."!^!!!^I!!^''."!!!!!"'! 
24c. Potential Contamiration _ _ .!.."!!"......!!.. .^ 
24<1 Sensitive Errmonrvaamtmef t4a-*• 240+ 2«ic1 ._ _i~. 

25 Targets (value fro n line 24d) [_' ". " 

550 

10 
10 
5 
35 
500 
550 

(a) 
la) 
too 

50 

(b) 
(b) 
(t« 

5 
(l» 

100 

550 

(a) 
(a) 

1.000 

50 

(b) 
(b) 
(b) 
(b) 
(b) 

100 

550 

(a) 
(a) 

1.000 

(bl 
(b) 
(b) 
(b) 
lb) 
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TABI.E 4-25.—GROUND WATER TO SURFACE WATER MIGRATION COMPONENT S<»FIESHEET—Continued 

Factor categories and factors Vakje assigned 

Envvomnental TTiraat Score: 
26. Einvironmental Threat Score ((lines 20 x 23 x 251/82.500, subject to a maximum of 60). 

Ci-ound Water to Surface Wster Migration Component SCOTS for * ' -ftefstwd 
27. Watershed Score' (Unas 11 + 19-1. 26. subiect to a maximum of 100).. 
23 Component Save (S ,J ' Ttnghest score trtyn Line 27 for all watersheds evaluated, stibfect to a maximum of 100) 

* Maximum vakie ajjpties to waste characteristics category. 
' Maximum value ruM applicable. 
' Do not round to naarest integer. 

4-2.2 Drinkirig water threat Evaluate the 
drinking water threat for each watershed 
based on three factor categories: likehhood of 
release, waste characteristics, and targets, 

4.2.2.:. Drinking water threat-likelihood of 
release. Evaluate the likelihood of release 
factor category for each watershed in terms 
of an ohserved release factor or a potential to 
release factor. 

-4.2.2.:..! Observed release. Establish an 
observed release to iie iippermost aquifer as 
specified in section 't.1.1. if an observed 
release can be established for the uppermost 
aquifer, assign an observed release factor 
value o: 550 to that watershed, enter this 
value in Table 4-25, and proceed to section 
4.2.2.1.3. If no observed release can be 
established, assign en observed release 
factor value of 0, enter this value in Table 
4-25. and proceed to section 4-22.12. 

4.:.2.t.2 Potential to release. Evaluate 
potential to release only if an observed 
release cannot be established for the 
uppermost aquifer. Calculate-a potential to 
release value for the uppermost aquifer as 
specified in seciion I.I.Zand sections 3 . 1 i l 
through 3.1.2.5. Assi;^ the potential to release • 
value ::<>r the uppermost aquifer as the 
potenti.jl to release 'actor value for the 
waiershed. Enter this value in Table 4-25. 

4 .Z.Z. 1 _3 Colculaion of drinking water 
threat Ukelihood of releasefactor category 
value. If an observe,l release is established 
for tiie uppermost aijuifer. as3igD<he 
obseri'ed release fai;tor value of 350 as the 
iik^lihcod of release factor calegory-value for 
the-w-ft-ershed. Othtrwise, assign the . 

' potential to release factor value as the 
likelihood of release factor category value for 
the watershed. Enter the value assigned in 
Table 4-25. 

4.2.22 Drinking water threat-waste 
characteastica. Evaluate the waste 
characteristics factor category for each 
watershed based on two factors: toxicity/ 
mobihty/persistence and hazardous waste 
quantity. Evaluate only those hazardous 
substances available to migrate from the 
sources at the site to the uppermost acjuifer -
(see section~3.2). Such'bazardous substances 
include: 

• Hazardous substances that meet the 
criteria for an -observed release to ground 
water. ' ' • 

• All hazardous substances associated 
with a soint:e that has aground water 
containment factor value greater than 0 (see 
sections 2.2.2, Z2.3, and 3.1.2.1). 

4 2 2 2,1 Toxicity/rndbility/persistence. 
For each hazardous substance, a s s i ^ a 
toxicity-factor value, a mobility factor value, 
a persistence factor value, and a combined 
toxicity/mobility/persistence factor value as 
specified in sections 4 2 7 7.1.1 through 
4^2.2.1.4, 

4^.2.2.1.1 Toxicity. Assign a toxicity 
factor value to each hazardous substance as 
specified in section 24.1.1. 
- 4.222.12 Mobility. Assign a ground " 
water mobility factor value to each 
hazardous substance as specified in section 
3.2.1 i 

4 7 ? 2 1.3 Persistence. Assign a surface 
water persistence factor value to each 

hazardous substance as specified in section 
4.122.12. 

4.2.2.U.4 Calculation of toxicity/ 
mobihty/persistence factor value. First, 
assign each hazardous substance a toxicity/ 
mobility factor value from Table 3-9 (section 
3.2.1.3). based on the values assigned to the 
hazardous substance for the toxicity and 
mobility factors. TSen assign each hazardous 
substance a toxicity/mobility/persistence 

'factor value from Table 4-26, based on the 
values assigned for the toxicity/mobility and 

.persistence factors. Use the substance with 
the highest toxicity/mobility/ persistence 
factor value for the watershed to assign the 
value to.this factor. Enter this value in Table 
4-25; 

4.2.2Z2 Hazardous waste quantity. 
Assign the same factor value for hazardous 
waste i)uantity for the watershed as would be 
assigniid for the uppermost aquifer in section 
3.2.2. Enter this vakte in Table 4-25. 

4222 .3 Calculation of drinking water 
threat-waste characteristics factor category 
value. Multiply the toxicity/mobility/ 
persistence and hazardous waste quantity 
factor values ior the watershed, subject to a 

tmaxinum product of 1XIO*, Based on this 
produc:t assign a value from Table 2-7 
(section 2.4J.1) to tbe drinking water threat-
waste cbaiacteristics factor category for the 
watersiied. Enter this value in Table-4-25. 

4.2.2.3 Drinking.watei-threat-targets. 
Evaluate the targets factor category for each 
water<iied based on three factors; nearest 
intake population, and resources. 

BiuJNa c(X>E ss«e-s(Mi 
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TABLE «i-26 
TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES* 

T o x i c i t 
'="actor 
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:y/Ho"bilit:y 
Valup 

2 

1 

02 

01 

0Q2 

00 i 

10-

ID 

10 

10 

10-

10 ' 

10" 

• 

, . 

-i 

• 1 

1 

• 

1 

• 

1 
•1 

• 

1 

; 

1 

i 

• 

J 
i 
J 
• 
! 
1 -

1 

1 
1 

•5 1 
1 

-' 1 
1 1 

' I 
1 8 -
1 

' 1 
1 1 
I 
1 

1 

. ID 

2 

1 

.0 

.eoD 

000 

000 

200 

iOC 

20 

10 

2 

1 

0 . 

0 . 

0 . 

0 . 

2 

1 

02 

01 

G.-002 

D, 

2 X 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

0 

001 

/ 

1 0 - * 

10 

10 

10 

10 

10 ' 

10' 

1* 

-5 

6 

7 

8 

9 

P e r s i s t e i t c e 

O.ti 

ii,ODO 

800 

400 

«0 

4 0 

« 

4 

0 , 

0.^ 

0 , 

0. 

0. 

B 

tl 

OS 

Oi 

00.8 

0 OOi 

B X 

^ X 

B jc 

4 >; 

8 X 

8 X 

8 X 

8 X 

8 K 

0 

10 

10 

10 

IQ-

10' 

10' 

10 ' 

10 ' 

10-

• u 

-4 

-5 

5 

6 

7 

8 

9 

10 

F a c t o r 

0 . 0 7 

700 

140 

70 

\ h 

7 

1. 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

7 X 

1 . 4 X 

7 X 

1 . 4 X 

7 X 

1 ,4 X 

1 .4 X 

1 ,4 X 

1 .4 X 

1 .4 X 

0 

Value 

C 

7 

14 

07 

014 

007 

DDli 

lo--̂ * 

10-^ 

10 -5 

10 -5 

lT5-« 

10-6 

10-7 

10-^ 

10-9 

10-10 

0 .0007 

7 

l . J 

0 . 

0 . 

0 . 

0 . 

CI 

7 

14 

97 

014 

0 . 0 0 7 

O.OOlt. 

7 K 

1 .4 X 

7 X 

1 .4 K 

7 X 

1.4 K 

1 y. 

1 .4 y. 

7 >; 

1 ,6 X 

1 .4 X 

l , i X 

1 ,4 X 

1 ,4 X 

0 

1 0 - * 

1 0 - * 

1 0 - 5 

10-"5 

1 0 - * 

io-« 

10-"^ 

10 -7 

lD-« 

10-8 

10-9 

10-iO 

10 11 

10-12 

*Do no t round to n e a r e s t i n t e g e r . 

2 U 
BILLING CODE eS£0-50-C 
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For the nearest Litake and population 
factors, determine whether the target surface 
water intakes are subject to actual or 
potenlial contamination as specified in 
sectio-i 4,1,1.2, subject lo the restrictions 
specified in sectior s (.2.1.3 and 4.2.1.4. 

Whi;n the intake is subject to actual 
contamination evaluate it using Level I 
concentrations or Lerel 0 concentrations. 
Determine which level applies for the intake 
by comparing the exposure concentrations 
from a sample (or cosiparable samples) to 
health-based benchmarks as specified in 
section 4.1.2.3. exrcol use only those samples 
irom tlie surface water in-water segment and 
only tliose bazardous substances in such 
sampliu that meet the conditions in sections 
4.2.1.3 and 4.2.1.4. 

4.2.ZJ.1 Nearest intake. Assign a value to 
the neiirest intake factor as specified in 
section 4.1.2.3.1 with the following 
modification. For Ihe intake being evaluated. 

multiply its dilution weight from Table 4-13 
(section 4.1.2.3.1) by a value selected from 
Table 4-27. Use the resul&ig product not the 
value from Table 4-13, as the dilution weight 
for the intake for the ground water to surface 
water component Do not roand this product 
to the nearest integer. 

Select the value from Table 4-27 based on 
4w angle €L the angle defmed by the sources 
at the site and either the two points at the 
intersection of the surface water body and 
the 1-mile distance ring of any two o^er 
points of the surface water body within the 1-
mile distance ring, whichever results in the 
laigest angle. (See Figure 4-3ier-an example 
of how to determine S.) if the surface water 
body does not extend.to the l-raile ring at one 
orlKith ends, define O using the surface 
water endpoint(s) within the l-mile ring or 
any two other points of the stuface water 
body within the 1-mile distance ring, 
whiche- -r resuks in the largest angle. 

TABLE 4-27.—DtLimoN WEIGHT 
ADJUSTMENTS 

Angle 6 (degrees) 

0 „ - -. 
GreaUif than 0 to 18 .. .. 
GneaUiT than 18 to 54 
Greatiir ttisn 54 to 90 . 
Greatm than90to 126 — _ 
Greatiir than i26 to 162 _ _ 
Grealisf than 162 to 198 
r iraatj ir man IOR tn TfU 

GreatiK ttian 234 to 270 
nr^!(^>r t n ? " ' 7 0 tn .Tflfi 

GraaMir than 306 to 342 _. 
GreaKir than 3*2 to 360 

1 
i 

"'• 1 
J 
1 

1 

As-
stgned 
value • 

0 
005 
0.1 

o.:i 
0 4 
0.5 
0 6 
0.7 
0.0 
0 9 
10 

* Do not round to nearest integer. 

BlU iNB COOE *$«»-S(MI 
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Stirface Water 

1 Mile Ring 

FIGURE 4-3 
SAMPLE DETERMINATION OF GROUND WATER 

TO SURFACE WATER ANGLE 

217 
BILUNU COOE 656»-SO-C 
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TABLE *-2S 
TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMUIATION FACTOR VALUES" 

Toxicity/ 
Mobility/ 
Persistence 
Factor Value 

10,000 

4.000 

2.000 

1.000 

800 

700 

400 

200 

140 

100 

80 

70 , 

40 , 

20 1 

14 ! 

10 

8 

7 

4 1 

2 

1.4 ' 

50. 

5 

2 

1 

5 

4 

3.5 

2 

1 

7 

5 

4 

3.5 

1 

/ 

5 

4 

3.5 

0 
J -

I 

1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

000 

108 

108 

10^ 

10^ 

10^ 

IQ-' 

lo"' 

10^ 

10^ 

io6 

10^ 

io6 

10* 

106 

105 

105 

105 

105 

105 

105 

10* 

•Bioaccumulation Potential Factor Viilue 

5,000 

5 X 10^ 

2 X 10^ 

1 X 10^ 

5 X 10* 

4 X 10* 

3.5 X 10* 

2 X 10* 

1 X 10* 

7 x 105 

5 X 10^ 

4 X 105 

3.5 X 105 

2 X 10^ 

1 X 10^ 

7 X 10* 

5 X 10* 

4 X 10* 

3.5 X 10* 

2 X 10* 

1 X 10* 

7,000 

500 

5 X 10* 

2 X 10* 

1 X 10* 

5 X 10^ 

4 X 10^ 

3.5 X 10^ 

2 X 105 

1 X 10^ 

7 X 10* 

5 X 10* 

4 X 10* 

3.5 X 10* 

2 X 10* 

1 X 10* 

7.000 

5.000 

4,000 

3.500 

2,000 

1,000 

700 

50 

5 X 10^ 

2 X 10^ 

1 X 105 

5 X 10* 

4 X 10* 

3.5 X 10* 

2 X 10* 

1 X 10* 

7.000 

5.000 

4.000 

3,500 

2,000 

1,000 

700 

500 

400 

350 

200 

100 

70 

5 

5 X 10* 

2 X 10* 

1 X 10* 

5.000 

4,000 

3.500 

2,000 

1.000 

700 

500 

400 

350 

200 

100 

70 

50 

CO 

35 

20 

10 

7 

0.5 

5.000 

2.000 

1,000 

500 

400 

350 

200 

100 

70 

50 

40 

35 

20 

10 

7 

5 

4 

3.5 

2 

1 

0.7 
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TA£LE 4-28 (Continued) 

Toxicity/ 
Mobility/-
Peirsistence 
Factor Value 

1.0 

0.8 

0.7 

0.4 

0.2 

0.14 

0.1. 

0.08 

0.07 

0.04 

0.02 

O.Ol-i 

0,01 

0.008 

0.007 

0.004 

0.002 

0.0014 

0.001 

8 X 10-* 

7 X 10-* 

4 X 10-* 

50,000 

5 X 10* 

4 X 10* 

3.5 X 10* 

2 X 10* 

1 X 10* 

7.000 

5.000 

4,000 

3,500 

2,000 

1,000 
• 

700 

500 

400 

350 

200 

100 

70 

50 

40 

35 

20 

fi 

5 

5 

4 

3 

2 

1 

ioaccumul 

,000. 

,000 

000 

,500 

,000 

,000 

700 

500 

400 

350 

200 

100 

70 

.50 

40 

35 

20 

10 

7 

5 

4 

3.5 

2 

ation Potential Factor 

500 

500 

400 

350 

200 

100 

70 

50 

40 

35 

20 

10 

7 

5 

4 

3.5 

2 

1 

0.7 

0.5 

0.4 

0,35 

0.2 

'50 

50 

40 

35 

20 

10 

7 

5 

4 

3 •; 

2 

1 

0.7 

0.5 

0.4 

0.35 

0.2 

0.1 

0.07 

0.05 

0.04 

0.035 

0.G2 

Value 

3.5 

0.7 

0.5 

0.4 

0.35 

0.: 

0 . 

0.07 

0.05 

0.04 

0,035 

0.02 

0.01 

0.007 

0.005. 

0.004 

0.0035 

0.002 

0.5 

0.5 

.0.1 

C.35 

0.2 

0.1 

0.07 

0.05 

O.Oi 

0.035 

0.02 

0.01 

0.007 

0.005 

0.004 

0.0035 

0.002 

J -OX 

7 X 10-* 

5 X 10-* 

4 X 10-* 

3.5 X 10-* 

2 X 10-* 

223 
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TABLE 4-28 (Continued) 

Toxicity/ 
Mobility/ 

Persistence 
Factor Value 

2 X 

1.4 X 

1 X 

8 X 

7 X 

4 X 

2 X 

1.4 X 

8 X 

7 X 

2 X 

1.^ X 

6 X 

7 X 

2 >; 

l.i X 

& V 

7 >: 

2 X 

1.4 X 

10-* 

10-* 

10-* 

10-5 

10-5 

10-5 

10-5 

10-5 

10-* 

10"* 

IQ-* 

10"* 

10-7 

10-7 

10-7 

10-7 

10-8 

10-8 

10-8 

10-8 

50,000 

10 

7 

5 

4 

3.5 

2 

1 . 

0.7 

0.4 

0.35 

0.1 

0.07 

o.Ci; 

0.035 

O.Cl 

0.007 

0.004 

0.0035 

1 0.001 

7 X 10-* 
1 

B 

5,000 

1 

0.7 

0.5 

0.4 

0.35 

0.2 

0.1 

0.07 

0.04 

0.035 

O.Cl 

0.007 

0 . 004 

0.0035 

O.OCl 

7 X 10" 

4 X 10-

3.5 X 10-

1 X 10" 

7 X 10-

ioaccumulation Potential Factor Val 

4 

4 

A 

4 

5 

-

- 3 

3 

500 

0,1 

0.07 

0-. 05 

0.04 

0.035 

0.02 

0.01 

0,007 

0.004 

0.0035 

0.001 

7 X 10-* 

4 X 10-* 

.5 X 10-* 

1 X 10-* 

7 X lC-5 

4 X 10-5 

.5 X 10-5 

1 X 10-5 

7 X 10-* 

3 

3 

3 

0 

0 

0 

0 

0 

0 

0 

7 

4 

.5 

1 

7 

4 

.5 

1 

7 

4 

.5 

1 

7 

50 

.01 

.007 

.005 

.004 

.0035 

.002 

.001 

X 10-* 

X 10-* 

X 10-* 

X 10-* 

X 10-5 

X 10-5 

X 10-5 

X 10-5 

X 10-* 

X 10-* 

X 10-* 

X 10-* 

X 10-7 

3 

3 

3 

3 

C 

-ue 

0.001 

7 X 

5 X 

4 X 

5 X 

2 X 

1 X 

7 X 

4 X 

,5 X 

1 X 

7 X 

4 X 

.5 X 

1 X 

7 X 

4 X 

.5 X 

1 X 

7 X 

10-* 

10-* 

10-* 

10-* 

10-* 

10-* 

10-5 

10-5 

10-5 

10-5 

10-* 

10-* 

10-* 

10-* 

10-7 

10-7 

10-7 

10-7 

10-8 

0.5 

1 X 10-* 

7 X 10-5 

5 X 10-5 

4 X 10-5 

3.5 X 10-5 

2 X 10-5 

1 X 10-5 

7 y. 10-* 

4 X 10-* 

3.5 X 10-* 

1 X 10-* 

7 X 10-7 

4 X 10-7 

3.5 X 10-7 

1 X 10-7 

7 X 10-8 

4 X 10-8 

:i.5 X 10-8 

1 X 10-8 

7 X 10-' 

22«* 
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T^BLE 4-28 (Concluded) 

T o x i c i t y / 
M o b i l i t y / 
P e r s i s t e n c e 
Factor Value 

Bioaccumulat ion P o t e n t i a l Fac tor Value 

50,000 .5, OOO 500 50 0 . 5 

8 X 1 0 " ' 

2 X 1 0 ' ^ 

1 .4 X 1 0 - ' 

a X 10-10 

1.4 X lO'l*^ 

1 .4 X l O ' l l 

1.4 X 1 0 - 1 ^ 

0 
I 

i X 1 0 - * 

1 X 1 0 - * 

7 X 1 0 - 5 

4 X 10 -5 

7 X 1 0 - * 

7 X 10-7 

7 X 1 0 ' * 

0 

4 X 10-5 4 X 1 0 ' * 4 X 10-7 ^ ^ ^ Q - S ^ ^ I Q - 9 

1 X 10" 1 X 10 - 1 X 10-7 1 ^ j_o-8 I ^ j o " ^ 

7 X 1 0 - * 7 X 1 0 - 7 7 X 1 0 - 8 7 ^̂  ^ Q - ' 7 x l O ' ^ ^ 

6 X 1 0 ' * 4 X 1 0 - 7 ^ ^ 10 -8 ^ ^ 1 0 - ' 4 X 1 0 - 1 0 

7 >; 10 

7 X 10 

7 > 10-

C 

-7 

-8 

7 X 10-

7 X 10-

7 X 1 0 - ' 7 X 1 0 - 1 0 ^ J,. 1 0 - 1 1 

: X 10-10 7 jj 1 0 - 1 1 7 ^ 1 0 - 1 2 

7 .X 10-10 7 y IQ-

0 0 

11 7 X 10-12 7 ̂. 10-13 

Do no t round t o n e a r e s t in tego-r 

Bitt.iNa cooe 65ee-6o-c 
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4,2.2^.2 Populotion. Evakiate tbe 
population factor for the nvatershed based on 
three factors: Level I coocenttations. Level II 
concentiations, and potentialcoatamination. 
De-.ermine which factor applies to an intake 
as spxidJied in seciion ^ ' ' ^ ' ^ Detomine the 
population to be counted for that intake as 
spec;.lied in section 4.1.Z3.2. using the taiget 
distance limits in section 4.2.1.4 and die 
hazardous sabstance migration path in 
section 42.12. 

4.2:.122.1 Level I concentrations. Assign a 
value to this factor as specified in section 
4 .12222 . 

4 2 2 a ? ? Level t l cooceatrations. AangB 
a vaise to this Esctiir as specified in sectioa 
4.1.Z.322. 

422J322 fotetitial caataminatioa. F ^ 
each tippiiatfale ty|>e of surface water body in 
Table 4-^4. detemine Ihe dihitioo-weighted 
populiitioD value aii specified in section 
4.L222.4. Select the appropriate dilution 
vweight adjustment value from Table 4-27 as 
specified in section ^ " '^i 

Caiiailate tbe value for the potential 
contamination factDi (PQ foi the watershed 
as foUows: 

A n 
PC==— 2 W, 

10 i = l 

where: 
A = Dilution weight adjustment vahie from 

Table 4-27. 
W, =. QilatioD-wei^ited population from Table 

4-14 for surfao! water body type L 
n = Number of difierent soi&ce water body 

t>'pes in the wtiteiafaed. 
U PC: is less than 1. do not round it to the 

nearwt integer if PC is 1 or more, round to 
the nearest integer. Enter the vahie in Table 
4-25. 

4 2.2.3.2.4 Calcalatioo of population factor 
vakte. Sam tiie factor vahies for Level I 
concentrations. Le%el II concentratioas, and 
potential contamiiuition. Oo not round this 

sum to tbe nearest integer. Assign this sum as 
the popuiation £tctor value for the watershed 
Enter this value in Table 4-2S. 

4.2.2J3 -Aesoorces. Assign a value to the 
resources factor as specified in section 
4.1.2.13. 

4 7 ? a 4 Caladation of drinldng water 
threat-targets factor category vahie. Sum the 
nearest intake, population, and resources 
factor ra i ses forihe watershed. Do not round 
this sum to the nearest mteger. Assign this 
sum as the dmddog water threat-targets 
factor category Talne for the wateisfaed. Enter 
this value in Table 4-25. 

4.2.2.4 CalcaJation pf drinking water 
threat score for a watershed. Multiply the 
drinking -water Areat factor category values 
for Ukelihood of release, waste 
characteristics, and targets for the watershed, 
and round the product to the nearest integer. 
Then divide by 82,500, Assign-the resulting 
value, subject lo a maximum of 100. aa the 
drinking water threat score for the 
watershed. Enter this score in Table 4-25. 

4.23 Human food chain threat Evaluate 
the human food diain threat for a-watershed 
based on three factor categories: likelihood of 
release, waste characteristics, and taigets. 

4.2J.1 Human food chain tJueat-
likelihood of release. A s s i ^ the same 
likelihood of release factor category value for 
the human food chain threat for the 
watershed as would be assigned in section 
4.2.2.1.3 for the drinking water threat Entei 
this valoe in Table 4-2S. 

4 7 3? Human food chain threat-waste 
characteristics. Evaluate the waste 
characteristics factor categmy for each 
watershed based on two factors: toxicity/ 
mobility/penistence/bioaccuiinilation and 
hazardoos waste quantity. 

4 2 3 7 1 Toxicity/mobility/persistence/ 
bioaccmnulation. Evaluate all those 
hazardous substances eligible to be 
evaluated for toxicity/mobility/persistence in 
the drinking water threat for the watershed 
(see section 4.2.2.2.1). 

4.2J.2.1.1 Toxicity. Assign a toxicity 
factor vafaie to each hazardous substance as 
specified m section 2.4.1.1. 

4.23.2.1.2 Mobility. Assign a ground 
water mobility factor value to each 
hazardous substance as specified for the 
drinliing water direat (see section 4.222.1.2). 

4.2.3.2.1.3 Persistence. Assign a surface 
water persistence factor value to each 
hazartious snbstance as specified for the 
drinking water threat (see section 4 2 2 212] . 
exceijt -ose the predominant water category 
(that b , lakes: or rivers, oceans, coastal tidal 
waters, or Great Lakes) between Ae probable 
point of entry and the iKarest fishery [not the 
neariist drinking water or resources intake) 
alon{: the hazardous substance migration 
path for the watershed to detennine which 
portion of Table 4-10 to use. Determine the 
predimunant water category based on 
distaace as q>ecified in section 4.1.2.2.1.2. 

4.23.2.1.4 Bioaccumulation potential. 
Assifin a bioaccumolation potential factor 
value to each hazardous substance as 
sped&ed in section 4.13 ? 1 3 

4.23 71 .•> CaJcuIation of toxicity/ 
mobility/persisteace/ bioaccumulation 
factor value. Assign each hazardous 
substance a toxicity/mobility factw value 
from Table 3-0 (section 3.2.13). based on tbe 
values assigned to the hazardous substance 
for the toxicity and mobility factors. Then 
assign each faazaidous snbstance a toxicity/ 
mobility/persisteace factor value from Table 
4-26, based on the valaes assigned for the 
toxicity/mobility and persistence factors. 
Then assign each faazardons substance a 
toxicity/mobihty/penlstence/ 
bioaccumulation factor value from Table 
4-28. Use the sabstance widi the highest 
toxicity/mobility/persist«ice/ 
bioacnunulation f̂ ctxN- valne for the 
wate:rshed to assign the value to this factor 
for the watershed. Enter this value in Table 
4-25. 

BnXWG CODE SSW-SO-N 
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42222 Hazardous waste quantity. 
Assign the same factor value for hazardous 
waste quantity for the watershed as would be 
assigned in section 42222 lot the drinking 
water threat Enter this value in Table 4-25. 

4.2.3.23 Calculation of human food chain 
threat-waste characteristics factor category 
value. For the hazardous substance selected 
for the watershed in section 4.2.3.2.1.5, use its 
toxicity/mobihty/ persistence factor value 
and bioacarniulation potential factor value 
as foUows to assign a value to the waste 
characteristics factor category. First, multiply 
the toxicity/mobility/persistence factor value 
and the hazardous waste quantity factor 
value for the watershed, subject to a' 
maximum product of 1X10*. Then multiply 
this product by the bioaccumulation potential 
factor value for this hazardous substance, 
subject to a maximum product of 1X10". 
Based on this second product assign a-value 
from Table 2-7 (section 2.4.3.1)16 the human 
food chain threat-waste characteristics factor 
category for the watershed. Enter this value 
in Table 4-25. 

422.3 Human food chain threat-targets. 
Evaluate two target factors for the watershed: 
food chain individual and population. 

For both factors, determine whether the 
target fisheries are subject to Level I 
concentrations. Level D concentrations, or 
potential human food chain contamination. 
Determine which applieslo each fishery (or 
portion of a fishery) as specified in section 
4.133,'subject to the restrictions specified in 
sections 4.2.13 and 42.1.4. 

4222.1 Food chain individuaL Assign a 
value to the food chain individual factor as 
specified in section .4.13.3.1 with the 
following modification. When a dilution 
weight is used, multiply the appropriate 
dilution weight from Table 4-13 by the 
adjustment value selected from Table 4-27, 
as specified in section 4 7 7,3.1. Use the 
resulting product not the value £t)m Table 
4-13. as the dilution weight in assigning the 
factor value. Do not round this product to the 
nearest integer. Enter the value assigned in 
Table 4-25. 

42.332 Population. Evaluate the 
population factor for the watershed based on 
three factors: Level 1 concentrations. Level • 
concentrations, and potential human food 
chain contamination. Determine which of 
these factors is to be appUed to each fishery 
as specified in section 4 i 3 3 . 

4.2J3.2.1 Level I concentrations. Assign a 
value to this factor as specified in section 
4.13.3.2.1. Enter this value in Table 4-25. 

422222 Level II concentrations. Assign 
a value to this factor as specified in section 
4.13.3.2.2. Enter this value in Table 4-25. 

4.233.23 Potential human food chain 
contamination. Assign a value to this factor 
es specified in section 4.133.23 with the 
following modification. For each fishery being 
evaluated, multiply the appropriate dilution 
weight for that fishery fitim-Table 4^13 by the 
adjustment value selected fixim Table 4-27, 
as specified in section 4222.1. Use tbe 
resulting product not the value from Table 
4-13. as the dilution weight ior the fishery. Do 
not round this-product to the nearest integer. 
Enter the value assigned in Table 4-25. 

4.23.3.2.4 Calculation of population factor 
value. Sum the factor valued for Level 1 
concentrations. Level U concentrations, and 
potential human food chain contamination 
foi the watershed. Do not round this sum to 
tbe neaiest integer. Assign this sum as the 
population factor value for lhe watershed. 
Enter this value in Table 4-25.' 

42.322 Calculation of htiman food chain 
threat-targets factor category value. Sum the 
food chain individual and population factor 
values for the watershed. Do not round this 
sum to the neaiest integer. Assign this sum as 
the human food chain threat-targets factor 
category value for the watershed. Enter this 
value in Table 4-25. 

422.A Calculation of human food chain 
threat score for a watershed. Midtiply the 
human food chain threat factor category 
values for likelihood of release, waste 
characteristics, and targets for the watershed, 
and round theproduct to the nearest integer. 
Then divide by 82.500. Assign the resulting 
value, subject to a TnaYimiim of.100, as the 
human food chain threat score for the 
watershed. Enter this score in Table 4-25. 

42A Environmental threat Evaluate tbe 
en^/irotmiental threat for the watersbed based 
on three factor categories: likelihood of 
release, waste characteristics, and targets. 

42.4.1 En viroiunental threat-likelihood of 
release. Assign the same likelihood of release 
factor category value for the eirvironmental 
threat for the watershed as would be 
assigned in section 4.2.2.1.3 for the drinking 
water threat.Enter this value in Table 4-25. 

42.42 Environmental threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 
watershed based on two factors: ecosystem 
toxicity/mobility/persistence/ 
bioaccumulation and hazardous waste 
quai>tity. 

42.42.1 Ecosystem toxicity/mobility/ 
persistence/bioaccumulation. Evaluate all 

those hazardous substances eligible to be 
evaluated for toxicity/mobility/persistence in 
the drinking water threat for the watershed 
(see section 4,2 2 2,1). 

4.2.4.2.1.1 Ecosystem toxicity. Assign an 
ecosystem toxicity factor value to each 
hazardous substance as specified in section 
4.1.4il.l. 

4.Z4.2.1.2 Mobility. Assign a ground 
water mobility factor value to each 
hazardous substance as specified in section 
4222.12 for the drinking water threat. 

4.2.4.2.13 Persistence. Assign a surface 
water persistence factor value to each 
hazardous substance as specified in section 
422JZ.1.3 for the drinking water threat, 
except use the predominant water category 
(that is, lakes; or rivers, oceans, coastal tidal 
waters, or Great Lakes) between the probable 
point of entry and the nearest sensitive 
environment (not the nearest drinking water 
or resources intake) along the hazardous 
substance migration path for the watershed 
to determine which portion of Table 4-10 to 
use. Determine the predominant water 
category based on distance as specified in 
section 4.122.12. 

4.2.4.2.1.4 Ecosystem bioaccumulation 
potentiaL Assign an ecosystem 
bioaccumulation potential factor value to 
each hazaidous substance as specified in 
section 4.1.4il3. 

4.2.4.2.13 Colculatian of ecosystem 
toxicity/mobility/persistence/ 
bioaccumulation factor value. Assign each 
hazardous substance an ecosystem toxicity/ 
mobility factor value from Table 3-0 (section 
3.2.13), based on tbe vahies assigned to the 
hazardous substance for the ecosystem 
toxicity and mobility factors. Then assign 
each hazardous sul»tance an ecosystem 
toxicity/mobility/persistence factor value 
from Table 4-29, based on the values 
assigned for the ecosystem toxicity/mobility 
and persistence factors: Then assign each -
bazs^ous substance an ecosystem toxicity/ 
mobility/persistence/bioaccumulation factor 
value from Table 4-30, based on the values 
assigned for the ecosystem toxicity/mobility/ 
persistence and ecosystem bioaccumulation 
potential factors. Select the substance with 
the highest ecosystem toxidty/mobility/ 
persistence/bioaccumulation factor value for 
the wateished and use it io assign the value 
to this factor for the watershed. Enter this 
value in Table 4-25. 

KLLMQ COOC •$4»-W- l l 
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TABLE A-29 
ECOSYSTEM TOXICITY/MOBH,ITY/PERSISTENCE FACTOR VALUES* 

Ecosystem 
Toxicity/Mobility 
Factor Value 

10,000 

2,000 

1,000 

20C 

100 

20 

10 

'l 

• 

0. 

0. 

D. 

0. 

0. 

0. 

2 X 

1 X 

2 X 

;• X 

2 X 

2 X 

2 X 

0 

2 

1 

02 

01 

002 

001 

10 

10 

10 

10 

10 

10-

10-

-4 1 

-4 'i 

5 1 

6 

• 7 

8 

9 

t 

1 

10 

2 

1 

,0 

.000 

000 

000 

200 

100 

20 

10 

2 

1 

0. 

0. 

0, 

0, 

0, 

0. 

^ >: 

1 X 

2 X 

2 X 

2 X 

2 N 

2 X 

0 

2 

1 

02 

01 

002 

001 

10-^ 

10-* 

10-5 

10-* 

10-7 

10-8 

10-9 

Persistence 

0.4 

4.000 

800 

400 

80 

40 

8 

4 

0, 

0. 

0. 

0. 

0. 

0. 

8 X 

4 X 

8 X 

4 X 

8 X 

8 X 

8 X 

8 X 

8 X 

0 

8 

4 

08 

04 

008 

004 

10-* 

10-* 

10-5 

10-5 

10'* 

10-7 

10-8 

10-9 

10-10 

Factor 

1 

1 

1 

1 

1 

1 

1 

0.07 

700 

140 

70 

14 

7 

1. 

0. 

0. 

0. 

0. 

0. 

0. 

7 X 

.4 X 

7 X 

.4 X 

7 X 

.4 X 

.4 X 

.4 X 

.4 X 

4 X 

0 

Value 

4 

7 

I'i 

07 

014 

007 

0014 

10-* 

10-* 

10-5 

10-5 

10-* 

10-* 

10-7 

10-8 

10-9 

10-10 

0.0007 

7 

1. 

0. 

0. 

0. 

0. 

0, 

0. 

7 X 

1.4 X 

7 X 

1.4 X 

7 X 

1.4 X 

7 X 

1.4 X 

7 X 

1.4 X 

1.4 X 

1.4 X 

1.4 X 

1.4 X 

0 

4 

7 

14 

07 

014 

007 

0014 

10-* 

10-* 

10-5 

10-5 

10-* 

10'* 

10-7 

10-7 

10-8 

10-8 

10-9 

10-10 

10-11 

10-12 

*Do not round to nea re s t i n t ege r . 
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TABLE-4-30 
ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMUIATION FACTOR VALUES* 

Ecosystem . 
Toxicity/ 
Mobility/ 
Persistence• 
Factor Value 

10.OOO 

4,000 

2,000 

1.000 

800 

700 

400 

200 

140. 

100 . 

80 . 

70 

4" 

20 

IA 

10 

•8 

7 ' . .-! 

4 1 

2 

1 . 4 • .. 1 
I 

-Ecosystem,Bioac 

• ; • • • - • . 

: . • . . . 

spjooo 

5 X 108 

2 X 108 

1 X 108 

5 X 107 

4 X 107 

3.5 X 107 

2 X 107 

. 1 X 107 

7 X 10* 

5 X 10* 

4 X -10*. 

3.5 X 10* 

2 X 10* 

1 X 10* 

7 X 10 5 

> x 105 

4 X 105 

3.5 X 105 

2 X 105 

-1 Ĵ  105 

7 X 10* 

5,000 

5 X 107 

2 X 107 

1 X 107 

5 X 10* 

4 X 10* 

3.5 X 10* 

2 X 10^-

• ^ X 10* 

; 7 X loS 

5 X 105 

4 X 105 

3,5 X 105 

2'x 105' 

1 X 105 

7 X 10* 

5 X 10* 

4 X 10* 

-3.5 X 10* 

2 X 10* 

1 X 10* 

7.000 

cumulation Potentrial Factor Value 

500 

5 X 10* 

2 X 10* 

1 X 10* 

5 X 105 

4 X 105 

3,5 X 105 

2 X 105 

1 X 105 

7 X 10*. 

5 X 10* 

.4-.X 10* 

\ 3.5 X 10* 

2 X 10* 

1 X 10* 

7,000 

5.000 

4,000 

3.500 

2.OOO 

1.000 

700 

" s o 

5 X 10^ 

2 X 105 

1 X 105 

5 X 10* 

4 X 10* 

3.5 X 10* 

2 X 10* 

1 X 10* 

7,000 

5,000 

4,000 

. 3.500 

2.000 

1,000 

700 

500 : 

400 

350 

200 

100 

70 

5 ' 

5 X 10* 

2 X 10* 

1 X 10* 

5.000 

4.000 

3.500 

2.000 

/ 1,000 

'700 

500 

400 

350 

200 

100 

70 

50 

40 

35 

20 

10 

7 

0.5 

5.000 

2.000 

1,000 

500 

400 

"350 ' 

200 

100 

70._ 

50-

40 

: 35 

- 20 

16 

- 7 

. 5 

* 

3.b 

2 

1 

0,7 
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TABLE 4-30 (Continued) 

Ecosystem 
Toxicity/ 
Mobility/ 
Persistence 
Factor Value 

k 

Esosystem Bioaccumulation Potential Factor Value 

50,000 5,000 500 50 0.5 

1.0 

C.8 

C.7 

O . U 

C.2 

o.ii;, 

0.1 

0.0£. 

0.07 

O.Oi 

o.c: 

O.Cli:. 

0 01 

0.008 

C . 007 

C.004 

C.C02 

C .C014 

C.COl 

8 X 10-* 

7 X 10 -4 

t> V IO-'' 

5 X 10" 

4 X lO'' 

3.5 X 10* 

2 X IO** 

1 X 10* 

7.000 

5 ,000 

4.000 

3,500 

2,000 

1.000 

700 

500 

400 

350 

200 

100 

70 

50 

40 

35 

20 

5,000 

4.000 

3,500 

2,000 

1,000 

700 

500 

400 

350 

200 

100 

70 

50 

40 

35 

20 

10 

7 

5 

4 

3.5 

2 

500 

400 

350 

200 

100 

70 

50 

40 

35 

20 

10 

7 

5 

4 

3.5 

2 

1 

0.7 

0.5 

0.4 

0.35 

0.2 

50 

40 

35 

20 

10 

7 

5 

4 

3.5 

2 

1 

0.7 

0.5 

0.4 

0.35 

0.2 

0.1 

0.07 

0.05 

0.0^ 

0.035 

0.02 

5 

4 

3.5 

2 

1 

0.7 

0.5 

0.4 

0.35 

0.2 

0.1 

0.07 

0.05 

0.04 

0.035 

0.02 

0.01 

0.007 

0.005 -

0.004 

0.0035 

0.002 

0.5 

0,4 

0.35 

0.2 

0.1 

0.07 

0.05 

0.04 

0.035 -

0.02 

0.01 

0.007 

0.005 

0,00^ 

0.0035 

0.002 

0.001 

7 X LO-* 

5 X 10"* 

4 X 10-* 

J.5 X 10-* 

2 X 10-* 

i:33 
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TABLE 4 - 3 0 ( C o n t i m s « d ) 

Ecosystem 
Toxicity/ 
Mobility/ 

Ecosystem Bi.oaccunulacion Potential Factor Value 

Factor Value 

2 X 10-* 

1,4 X 10-* 

1 X 10-* 

8 X 10-5 

50 

10 

7 

5 

4 

000 5,000 

1 

0,7 

0.5 

0 4 

500 

0.1 

0.07 

0.05 

0.04 

50 

0.01 

0.007 

0.005 

O.OC^ 

5 

0.001 

7 X 10-* 

5 X 10-* 

4 X 10-* 

1 

7 

5 

4 

0.5 

X 10-* 

X 10-5 

X 10"? 

X 10-5 

7 X 10"^ 

4 V 10-5 

2 X 10-5 

1.4 X 10-5 

8 V 10'* 

:? X U V * 

2 >: 10"* 

1.4 X 10"* 

8 V 10-7 

- >: 10-7 

2 >; 10-7 

1 ^ X 10 -7 

8 X 10" 

? y. 10-8 

2 X 10 -8 

3.5 

0.7 

O.i, 

0. 3b 

0.1 

0.07 

O.G>4 

O.C3 5 

0.01 

O.007 

0.004 4 X IQ-"̂  

0,0035 3.5 X 10-* 

1 

0.7 

0.5 

0 4 

0.35 

0.2 

0. 1 

0.07 

O.Oi 

0.03 5 

0.01 

0.007 

0.004 

0.0035 

t- OG: 

0.1 

0.07 

0.05 

0.04 

0.035 

0.02 

0.01 

0.007 

9. 004 

0 C03! 

O.OOi 

7 X 10-

4 y. iO" 

3.5 X 10-

1 X 10" 

-

4 

A 

4 

4 

0.01 

0.007 

0.005 

0.00^ 

0.0035 

0.002 

0.001 

7 X 10-* 

4 X 10-* 

3.5 X 10-* 

1 X 10-* 

7 X 10-5 

4 X 10-5 

3.5 X 10-5 

1 X 10-5 

10" 

0.001 1 >: 10" 

.4 X 10" 7 X 10-* 7 X 10-5 

7 X 10" 

4 y 10-5 

3.5 X 10-

7 X 10" 

4 X 10'* 

i.5 X 10 -6 

1 X lC-5 1 X 10-* 

3.5 X 10-" 3.5 X 10" 

2 X 10-* 2 X 10-5 

1 X 10-

7 X 10 

4 X 10 

-5 

-5 

1 X IQ-

7 X 10" 

4 V 10-

-̂5 3.5 X 10-^ 3 5 x 10 -6 

1 X 10-5 1 ^ 10-* 

7 X 10 -6 7 X 10" 

4 X 10-* 4 X 10"7 

3.5 X 10-* 3 5 X 10-

1 X 10-* 

7 X 10-7 

<!. X 10-7 

5.5 X 10-7 

1 X 10-7 

1 X 10" 

7 - 10" 

4 X 10 -8 

/ X 10" /" X 10" / X 10 8 

3.5 X 10-

1 X 10" 

7 X 10" 

2j<. 
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TABLE 4 - 3 0 ( C o n c l u d e d ) 

Ecosy:; tem |-
T o x i c i t y / i E c o s y s t e m B i o a c c x m u l a t i o n P o t e n t i a l F a c t o r Vfilue 
Mobility/ | 
Persistence j 
Factor Value ) 50.000 5,000 500 50 5 0.5 

8 X 1 0 - ' i 4 X 1 0 " * 4 X 1 0 - ^ h X I Q - * 4 x 1 0 ' ' 4 x 10 '® 4 x 1 0 ' ' 

2 X 1 0 - 9 j -̂  ^ 1 0 - 4 1̂  J, 1 0 - 5 1 ^ 1 0 - * 1 X 1 0 - 7 ^ ^ I Q - 8 J ^ J Q - ? 

1.4 X 1 0 - 9 j 7 ^ i Q - 5 7 ^ j Q - 6 7 ^ ^ Q - I 7 ^ j g - S 7 ^ J Q - S 7 ^ I Q - I O 

I 
8 X 1 0 - 1 ^ I 4 X 1 0 - 5 ^ .̂ iQ -6 ^ ^ 1 0 - 7 ^ X 1 0 - 8 ^ ^ 1 0 - 9 ;; jj IQ- l* ' 

! 
1,4 X 1 0 - 1 ° j -J ^ 1 0 - 6 p J. 10 -7 7 ^ 1 0 - 8 7 j ^ 1 0 - 9 7 ^ 1 0 - 1 ° 4 j( 1 0 - 1 1 

I • 
": ^ V iQ-l-L j 7 X 1 0 - 7 7 ^ 1 0 - 8 7 ^ i Q - 9 7 y 10-1* ' 7 x l O - H 7 x I Q - l ^ 

i 
1 4 X 1 0 - 1 2 j 7 ^ 10 -8 7 X 1 0 ' 9 7 X 1 0 - 1 ° 7 X I Q - H 7 x 1 0 - 1 ^ 7 x I Q - l ^ 

j 

0 ! 0 0 0 0 0 0 

" Oo riot r o u n d t o n e s r e s t i n t e g e r . 
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4.2.4.2.2 Hazardous waste quantity. 
Assign the same factor value for hazardous 
waste quantity for the watershed as would be 
assigned in section 4.222.2 for the drinking 
water threat. Enter this value in Table 4-25. 

4.2.4.2.3 Calculation of environmental 
threat-waste characteristics factor category 
value. For the hazardous substance selected 
for the watershed in section 4.2.4.2.1,5, use its 
ecosystem toxicity/mobihty/persistence 
factoi value and ecosystem bioaccumulation 
potential factor value as follows to assign a 
value to the waste characteristics factor 
category. First, multiply the ecosystem 
toxicity/mobiUty/persistence factor value 
and the hazardous waste quantity factor 
value for the watershed, subject to a 
maximum product of 1 x 10*. Then multiply 
this product by the ecosystem 
bioaccumulation potential factor value for 
this hazardous substance, subject to a 
maximum product of 1X10". Based on this 
product assign a value from Table 2-7 
(section 2.4.3.1) to the environmental threat-
waste characteristics category for the 
watershed. Enter the value in Table4-25. 

4.2.4.3 Environmental threat-targets. 
Evaluate the environmental threat-targets 
factor category for a watershed using one 
factor sensitive environments. 

4.2.4.3.1 Sensitive environments. Evaluate 
sensitive environments for the watershed 
based on three factors: Level I 
concentrations, Level II concentrations, and 
potential contamination. Determine which 
applies to each sensitive environment as 
specified in section 4.1.4.3.1, except: use only 
those samples from the surface water in-
water segment and only those hazardous 
substances in such samples that meet the 
conditions in sections 4.2.1.3 and 4.2.1.4. 

4.2.4.3.1.1 Level I concentrations. Assign a 
value to this factor as specified in section 
4.1.4.3.1.1. Enter this value in Table 4-25. 

4.2.4.3.1.2 Level 11 concentrations. Assign 
a value to this factor as specified in section 
4.1.4.3.1.2. Enter this value in Table 4-25. 

4.2.4.3.1.3 Potential contamination. Assign 
a value to this factor as specified in section 

4.1 4.3.1.3 with the following modification. 
Multiply the appropriate dilution weight from 
TalDle 4-13 for the sensitive environments in 
each type of^urface water body by the 
adjustment value selected from Table 4-27, 
as specified in section 4.2.23.1. Use the 
resulting product not the value from Table 
4-13, as the dilution weight for the sensitive 
en^rironments in that type of surface water 
body. Do not round this product to the 
nearest integer. Enter the value assigned in 
Table 4-25. 

43.4.3.1.4 Calculation of environmental 
threat-targets factor category value. Sum the 
values for Level 1 concentrations. Level II 
concentrations, and potential contamination 
for the watershed. Do not round this sum to 
the nearest integer. Assign this sum as the 
enAoronmental threat targets factor categor>' 
value for the watershed. Enter this value in 
Table 4-25. 

4.24.4 Calculation of environmental 
threat score for a watershed. Multiply the 
environmental threat factor category values 
for likelihood of release, waste 
characteristics, and targets for the watershed, 
and round the product to the nearest integer. 
Then divide by 82,500. Assign the resulting 
value, subject to a maximum of GO, as the 
emTronmental threat score for the watershed. 
Enter this score in Table 4-25. 

4.2.5 Calculation of ground water to 
surface water migration component score for 
a watershed. Sum the scores for the three 
threats for the watershed (that is, drinking 
water, human food chain, and en-vironmental 
threats). Assign the resulting score, subject to 
a maximum value of 100, as the ground water 
to surface water migration component score 
for the watershed Enter this score in Table 
4-25, 

4.2.6 Calculation of ground water to 
surface water migration component score. 
Select the highest groimd water to surface 
water migration component sc:ore from the 
watersheds evaluated. Assign this score as 
the ground water to surface water migration 
comporient score for the site, subject to a 

maximum score of 100. Enter this score in 
Table 4-25. 

4 3 Calculation af surface water 
migration pathway score. Determine the 
surface water migration pathway score as 
follows: 

* If only one of the two surface watei 
migration components (overland/fiood or 
ground water to surface water) is scored, 
assign the score of that component as the 
surface water migration pathway score. 

• If both components are scored, select the 
higher of the two component scores from . 
sections 4.1.6 and 4.2.6. Assign that score as 
the surface water migration pathway score. 

5.0 Soil Exposure Pathway 

Evaluate the soil exposure pathway based 
on two threats: Resident population threat 
and nearby population threat. Evaluate both 
threats based on three factor categories: 
Likelihood of exposure, waste characteristics, 
and targets. Figure 5-1 indicates the factors 
included within each factor category for each 
type of threat 

Detennine the soil exposure pathway score 
(S,]in terms of the factoi category values as 
follows: 

S.= 

z (LEj(wcorrj 
i = l 

SF 

where: 
LE|=Ukelihood of exposure factor category 

value for threat i (that is, resident 
population threat or nearby population 
threat). 

WC, = Waste characteristics factoi category 
value for threat i. 

T, = Targets factor category value for threat i. 
SF=Scaling factor. 

Table 5-1 outlines the specific calculation 
procedure. 
BILLlNQ COOE tS60-S0-M 



Likelihood of Exposure (LF.) Waste Characteristics (WC) Target:s (T) 

Resident 
Population 

Observed Contamination 
Area with Resident 
Targets 

Toxicity 
• Chronic 
• Carcinogenic 
• Acute 
Hazardous Waste Quantity 
• Hazardous Constituent 
Quantity 

• Hazardous Wastestream 
Quantity 

• Voltome 
• Area 

Resident 
Resident 
• Level 
• Level 
Workers 
Resource 
Terreatr 

Individual 
Population 
I Concentrations 
II Concentrations 

9 

lal Sensitive 
Environments 

• 1 1 

I 
99 

< 

p 

Nearby 
Population 

Likelihood of Exposure (LE) Waste Characteristics (WC) 

Attractiveness/ 
Acceaalblllty 
Area of Contamination 

Toxicity 
• Chronic 
• Carcinogenic 
» Acute 
Hazardous Veste Quantity 
• Hazardous Constituent 
Quantity 

• Hazardous Wastestream 
Quantity 

• Voluip.s 
• Area 

Targets (T) 

Nearby Individual 
Population Within One Mile 

5 

cr 
n 

SO 

F i g u r e 5-1 
OVERVIEW OF SOIL FJCPOSURE PATHWAY 

§ 
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TABLE 5- I ,—SOIL EXPOSURE PATHWAY SCORESHEET 

Factor categories and tactors I Maximum 
value 

Value 
assigned 

Ukelihood of Exposure 
1. Ukelihood of Exposure _ 

Waste Ctiaractertstlcs 
Z. Toxicity. 
3. Hazardous Waste Ouantity 
4 Waste Oiaracteristics 

Targets 
5. Resident Individual .... 
6 Resident Population: 

6a. Level I Concentrations 

Reslderit Population Threat 

6b. Level II Concentrations 
6c. Resident Population (lines 6a -

7. Wofkers 
8. Resources 
9. Tenestrial Sensitive Environments.. 

6 b ) . q 
10. Targets (lines 5 + 6c-(-7-(-8 + 9) 

Resident Population Thr«at Score 
11. Resident Population Threat (lines 1 x 4 x 1 0 ) . . 

Nearby Population Threat 
Ukelihood of Exposure 

12. Attractiveness/Accessibility 
13. Area ot Contamination . „ _ 
14. Likelihood of Exposure _ . _,._ 

Waste Characteristic* 
15. Toxicity _ _ ; _.., 
16. Hazardous Waste Quantity , 
17. Waste Characteristics 1 

Target* 
18. Neartjy Individual _ _ 
19. Population Wittiin 1 Mile _ 
20. Targets (lines 18 + 19) _ _ _..., 

Nearby Population Threat Scora 
21. Neartjy Population Threat (lines 14 x 17 x 20) _ „,.., 

Soil Exposur* Pattmay Score 
22 Soil Exposure Pathway Score « (SJ, (lines [11 + 2 1 ] / 82300, subject to a maximum of 100), 

550 

(a) 
(a) 
100 

50 

(b) 
(b) 
(b) 
15 
5 

(c) 
(b) 

(b) 

100 
too 
500 

(a) 
(a) 
100 

1 
(b) 
(b) 

(b) 

100 

• Maximum value applies to waste charactenstiis categofy. 
> Maximum value not appiicatjle. 
' No specific maximum value applies to factoi. However, pathway score based solely on terresmai sensitive environments is limited to maximum ol 60 
' Do not round to nearest integer. 

5,0,1 General considerations. Evaluate the 
soil exposure pathway based on areas of 
observed contamination: 

• Consider observed contamination to be 
present at sampling locations where analytic 
evidence indicates that: 

-A hazardous substance attributable to 
the site is present at a concentration 
significantiy above background levels 
for the site (see Table 2-3 in section 2,3 
for the criteria for determining 
analytical significance), and 

-This hazardous substance, if not present 
at the surface, is covered by 2 feet or 
less of cover material (for example, 
soil), 

* Establish areas of observed 
contamination based on sampling locations 
at which there is obser\-ed contamination as 
follows; 

-For all sources except contaminated 
soil, if observed contamination from 
the site is present at any sampling 
location within the source, consider 
that entire source to be an area of 
observed contamination. 

-For contaminated soil, consider both the 
sampling location(s] with observed 
contamination from the site and the 
area lying between such locations to 
be an area of obsen-ed contaminalion. 

unless available information indicates 
otherwise. 

" If an area of observed contamination (or 
portion of such an area) is covered by a 
permanent, or otherwise maintained, 
essentially impenetrable material (for 
example, asphalt) that is not more than 2 feel 
th;ck. excluiie that area (or portion of the 
arsa) in evaluating the soil exposure 
pathway. 

• For an area of observed contamination. 
consider only those hazardous substances 
that meet the criteria for observed 
contamination for that area to be associated 
with that area in evaluating the soil exposure 
pathway (see section 2,2.2). 

If there is observed contamination, assign 
scores for the resident population threat and 
the nearby population threat, as specified in 
sections 5,1 and 5.2. If there is no observed 
contamination, assign the soil exposure 
pathway a score of 0, 

5.1 Resident Population Threat. Evaluate 
the resident population threat only if there is 
an area of observed contamination in one or 
n-ore of the foUoviring locations: 

• Within the property boundarv of a 
residence, school, or day care center and 
within 200 feet of the respective residence, 
school, or day care center, or 

• Within a workplace property boundary 
o/?(y within 200 feet of a workplace area, or 

• Within the boundaries of a resource 
specified in section 5.1.3.4, or 

• Within the boundaries of a terrestrial 
sensitive environment specified in section 
5.1.3.5. 

If not, assign the resident population threat 
a value of 0, enter this value in Table 5-1, and 
proceed to the nearby population threat 
(section 5.2). 

5.1.1 Likelihood of exposure. Assign a 
value of 550 to the likelihood of exposure 
factor category for the resident population 
threat if there is an area of observed 
contamination in one or more locations listed 
in section 5.1. Enter '.'-is value in Table 5-1. 

5.1.2 Waste characteristics. Evaluate 
waste characteristics based on two factors: 
toxicity and hazardous waste quantity. 
Evaluate only those hazardous substances 
that meet the criteria for observed 
contamination at the site (see section 5.0.1). 

5.1.2.1 Toxicity. Assign a toxicity factor 
value to each hazardous substance as 
specified in section 2.4.1.1. Use the hazardou!^ 
substance vrith the highest toxicity factor 
value to assign the value to the toxicity-facior 
for the resident population threat. Enter this 
value in Table 5-1. 

5-1.2.2 Hazardous waste quantity. Assign 
hazardous waste quantity factor value as 

specified in section 2.4.2. In estimating the 
hazardous waste quantity, use Table 5-2 and 
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• Consider only the first 2 feel of depth of 
an area of observed ccntamination. except as 
specified for the volune measiire. 

• Use the volume measure (see section 
2.4.2.1.3) only for those types of areas of 
observed contaminaticn listed in Tier C of 
Table 5-2. In evaluating the volume measure 
for these listed areas of observed 
contamination, use the fuU volume, not just 
the volume within the top 2 feet 

• Use tbe area measure (see section 
2.4.2.1.4), not the volume measure, for all 
other types of areas of observed 
contamination, even if their volume is known 

Enter the value assigned inTable 5-1, 

TABLE S-2.—HAZARDOUS WASTE QUAN

TITY EVALUATION EQUATIONS FOR SOIL 

EXPOSURE PATHWAY 

Tier 

A 

B» 

C 

D ' 

Measure 

Ha ia rdous 
Cons t i t uem 
CKMBTttty (C) 

H u x r d o i M 
V f w t w t r w n 
Ouant i ty (W) 

Volume <V) 
Surtace 
Impoundment • 

D r t a n * ' 
Tanks and 
Containers Ottier 
Than Orums 

A r t * (A) 
Landfill 
Surface 
Impoundment 
Surtace 
Impoundment 
(ikned/backlHled) 
Land treatmem 
Pile* 
Contaminated Sail 

Units 

b 

fc 

y d ' 

gallon 
yd> 

tt» 
tt« 

ft» 

t1» 
f t ' 
ft» 

Equation 
for 

assigning 
va lue-

C 

W/5.000 

V / 2 5 

V /500 
V / 2 5 

A/34,000 
A /13 

A /13 

A /270 
A /34 

A/34,000 

• Do rvot lound nearest n-iteger 
' Convert volume to r-iass wtien necessary 1 

lon«2.00Ci poonos=1 aibie yBrd=4 drums = 200 
gallons. 

' Use vo<ume measure only I c surtace mpound-
rr>ents containing nazardojs substances ixesent as 
liquKts. Use area measures in Tier 0 kjr dry i i ^ac« 
imoounoments and lor tjuned/tiackfilled surlace-im-
poundmentii. 

' It actual volume ot drums is unavailable, assume 
1 drum =. 50 gallons. 

' Use lard surtace araj under pie, not surlaoe 
area ol piio 

5.1.Z3 Calculation of waste . 
character.'stics factor category value. 
Multiply the tojticity and hazardous waste 
quantity factor values, subject to a maximum 
product o!' 1 X 10*. Bailed on this product 
aifsigr a value from Table 2-7 (section 2.4.3.1) 
to the waiite characteristics factor category. 
Enter this value in Table 5-1. 

5.1.3 Targets. Evak.ate the targets factor 
category ior the resident population threat 
based on Tive factors: resident individual, 
resident population, workers', resources, and 
terrestrial sensitive en'/ironments. 

In evalt.ating the targets factor category for 
the resident population threat, count only the 
following as targets: 

• Resident individual—a person Uving or 
attending school or day care on a property 
with an area of observed contamination and 
whose residence, schooL or day care center, 
respectively, is on or within 200 feet of the 
area of observed contamination. 

• Worker—a person woriting on a property 
with an area of observed contamination and 
whose workplace area is on or within 200 feet 
of the area of observed contamination. 

• Resources located on an area of 
observed contamination, as specified in 
section 5.1. 

• Terrestrial sensitive environments 
located cm an area of observed 
contamination, as specified in section 5.1. 

5.U.1 Resident individuaL Evaluate this 
factor based on whether there is a resident 
individual as specified in section 5.1.3, who 
is subject to Level 1 or Leve] n 
concentrations. 

First detennine those areas of observed 
contamination subject to Level I 
concentrations and those subject to Level II 
concentrations as specified in sections. 2J.1 
and 2.5.2. Use the health-based bendmiarks 
from Table 5-3 in determining the level of 
contamination. Then assign a value to the 
resident individual factor as foUows: 

• Assign a value of 50 if there is at least 
one resident individual for one or more areas 
subject to Level I concentrations. 

• Assign a value of 45 if there is no such 
resident individuals, but there is at least one 
resident individual for one or more areas 
subject to Level D concentrations. 

• Assign a value of 0 if there is no resident 
individual. 

Enter the value assigned in Table 5-1. 
5.1.3.2 Resident population. Evaluate 

resident population based on two factors: 
Level I concentrations and Level D 
concentrations. Determine which factor 
appUes as specified in sections 2.5.1 and 2.5.2, 
using the health-based benchmarks from 
Table 5-3. Evaluate populations subject to 
Level I concentrations as specified in section 
5.1.3.2.1 and populations subject- to Level n 
concentrations as specified in section 
5.I.3iZ 

TABLE 5-3.—HEALTH-BASED BENCH
MARKS FOR HAZARDOUS SUBSTANCES 
IN SOILS 

• Screening concentration for cancer 
corresponding to that concentration that 
corresponds to the 10"'individual cancer risk 
for oral ejqjosures. 

* Screening conce.ntration for noncancer 
toxicological responses coiresponding to the 
Reference Dose^KfD) for oral exposures. 

Count only those persons meeting the 
criteria for resident individual as specified in 

section !i.l.3. In estimating the number of 
people living on property with an area of 
observe<l contamination, when the estimate 
in based on the number of residences, 
multiply each residence by the average 
number of persons per residence for the 
county in which the residence is located. 

S.122.1 l,evel I concentrations. S\im lhe 
number of resident individuals subject to 
Level I C3ncentrations and multiply this sum 
by 10. Aiisign the resulting product as the 
value foi this factor. Enter this value in Table 
5-1. 

5.1.3.2.2 Level II concentrations. Sum the 
number of resident individuals subject to 
Level n (xjncentrations. Do not include those 
people already counted under the Level I 
concentrations factor. Assign this stun as the 
value for this factor. Enter this value in Table 
5-1. 

5.1.3.2.3 Calculation af resident 
population factor value. Sum the factor 
values fcr Level I concentrations and Level n 
concentrations. Assign this sum as the 
resident population factor value. Enter this 
value in Table 5-1. 

5.1.3J Workers. Evaluate this factor 
based on the number of workers that meet 
the section 5.U criteria. Assign a value for 
these workers using Table 5-4. Enter this 
value in Table 5-1. 

TABLE 5-4.—FACTOR VALUES FOR 

WORKERS 

Numtjer o( workers 

1 to 100 
101 to 1,0X 
Grsater than 1,000-

Assigned 
value 

0 
5 
10 
15 

5.1.3.4 Resources. Evaluate the resources 
factor as follows: 

• Assi;^ a value of 5 to the resources 
factor if one or more of the following is 
present on an area of observed 
contamination at the site: 

-CoEimercial agriculture. 
-Commercial silviculture. 
-CoEimennal livestock production or 

commercial Uvestock grazing. 
* Assijpi a vahie of 0 if none of the above 

are present 
Enter tlie value assigned in Table 5-1. 
5.1.3.6 Terrestrial sensitive environments. 

Assign v»lue(s) from Table 5-5 to each 
terrestrial sensitive enviroiunent that meets 
the eligibility criteria of section 5.1.3. 

Calculcite a value (ES) for terrestrial 
sensitive environments as follows: 

ES= 2 S, 
i = l 

where: 
Si = Value(s) assigned from laole 5-6 to 

terreitrial sensitive environment I. 
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n=Number of terrestrial sensitive 
envirorunents meeting seciion 5.1.3 
criteria. 

Because the pathway score based solely on 
terrestrial sensitive environments is limited 
to a maximum of 60, determine the value for 
the terrestrial sensitive environments factor 
as follows: 

TABLE 5-5.—TERRESTRIAL SENSFTIVE 

ENVIRONMENTS RATING VALUES 

Terrestnal sensitive erMrocvnents 

Terrestiial critical tiatjitat' (or Federal 
designated ondarigorcd or threat
ened species ...._. 

NationalPark 
Designated Federal Wilderness 

Area 
National Monument 

Terrestrial tiatxtat known to be used by 
Federal designated or proposed 
threatened or endangered speciss 

Natbomt Preserve (HaiuMiial) 
Natiorial or State Terrestrial WM-

life Refuge 
Federal land designated for pro

tection of natural ecosystems 
Admifiislralively proposed Federal 

vWdemess Area 
Terrestrial areas utiized f(x breed

ing tjy large or dense aggrega
tions ol animals* 

Terrestrial habitat known to be used by 
State designated endangered or 
ttireatened species 

Terrestrial ttatjitat known to tje 
used by speaes under review as 
to its Federal flftsipnalivl endan-
gerad or threatened status 

Stale lands designated lor wikMile or 
game managomonl _ 

State designated Naiuiat Areas 
Particular areas, relatively small in 

SOB, important to maimanance 
ol unique tiiotic communities 

Assigned 
value 

100 

75 

50 

25 

* Crmcal habitat as defined 
' bmii to vertebrate speaes. 

50 CFR *2*J>Z 

• Multiply the values assigned to the 
resident population threat for likelihood of 
exposure (LE). waste characteristics (WC). 
and ES. Divide the product by S2.50a 

-If the result is 60 or less, assign the 
value ES as the terrestrial sensitive 
environments factor value. 

-ii the result exceeds 60. calculate a 
value EC as follows: 

EC = 
(60) (82,500) 

(LE) (WC) 

rtssign the value EC as the terrestrial 
sensitive environments factor value. Do not 
round this value to the nearest interger. 

Enter tne value assigned for the terrestrial 
sensitive envirorunents factor in Table 5-1. 

5.1.3.6 Calculation of resident population 
targets factor category value. Sum the values 
for the resident individual, resident 
population, workers, resources, and 
terrestrial sensitive environments factors. Do 
not round to the nearest integer. Assign this 
sum as Ihe targets factor category value for 

the resident population threat Enter this 
value in Table 5-1. 

5,1,4 Calculation of resident population 
threat score. Multiply the values for 
lil:elihood of exposure, waste characteristics, 
and targets for the resident population threat 
and rotmd the product to the nearest integer. 
Assign this product as the resident 
population threat score. Enter this score in 
Table 5-1. 

5.2 Nearby population threat Include in 
the nearby population only those individuals 
who live or attend school within a 1-miIe 
travel distance of an area of observed 
contamination at the site and who do not 
meet the criteria for resident individiul as 
specified in section 5.1.3. 

Do not consider areas of observed 
contamination that have an attractiveness/ 
accessibility factor value of 0 (see section 
5^1.1.1) in evaluating the nearby population 
threat 

52.1 Likelihood of exposure. Evaluate 
two factors for the likelihood of exposure 
factor c:ategory for the nearby population 
threat: attractiveness/accessibility and area 
of contamination. 

5.2.1.1. A ttractiveness/accessibility. 
Assign a value for attractiveness/ 
accessibility &om Table 5-6 to each area of 
observed contamination, excluding any land 
used for residences. Select the highest value 
assigned to the areas evaluated and use it as 
the value for the attractiveness/accessibility 
factor. Enter this value in Table 5-1. 

5.2.1.2 Areo o/co/7iamino//o,n. Evaluate 
area of contamination based on the total area 
of the areas of observed contamination at the 
site. Count only the Brea(s) that meet the 
criteria in section 5.0.1 and that receive an 
at:jactivcness/acce»sibiJity value greater 
than 0. Assign a value to this factor from 
Table 5-7. E^iter this value in Table 5-1. 

TABLE 5-6.—ATTPACTIVENESS/ 

ACCESSIBILRTY VALUES 

Area of otaerved contamnation 
Assigned 

value 

Designated recreational area 
Regularty used tor public recreation (for 

oxampla fishing, hiking, Softball) 
Accesstile and uniijue recreational area 

ffbr example, vacant lots In urban 
area). 

Moderately accessitile (may have some 
access improvements—lor example, 
gravel roadl with some pufakc recrea
tion use 

Slightly accessitjle (for example, ex. 
tremely rural area with no road im. 
provement). with some public recrea
tion use _ _ 

Accessibla. Mlh no putbc recTBatDO | 
use 

Surrounded Ijy maintained fence or 
(xmbtnalion ol matmamed fen<» and I 
natural tjamers _ _ , ' 

Physically InaccessMe to pubUc. with no | 
f?vidence Ot public roaeahon use | 

100 

75 

75 

50 

25 

10 

TABLE 5-7.—AREA OF CONTAMINATION 
FACTOR VALUES 

Total area of ttie areas of observed 
comanMnation (square leet) 

Less than or equal to 5.000 
Greater thwi 5.000 to 125,000 
Greater than 125,000 to 250.000 
Greater than 250.000 to 375.000 
Greaier than 375.000 to 500.000 
Greater ttian 500,000 

Assigned 
value 

5 
20 
40 
60 
SO 
too 

52.12 LikeliJioodof exposure factor 
category value. Assign a value from Table 
5-8 to 6te likelihood of exposure factor 
category, based on the values assigned to the 
attractiveness/accessibility and area of 
contamination factors. Enter this value in 
Table 5-1. 

TABLE 5-8.—NEARBY POPULATION LIKELI

HOOD OF EXPOSURE FACTOR VALUES 

Area of 
contamination factor 

value 

100 
80 _ _ 
60 . 
40 
20_.._ 
5 _ 

Attractiveness/accessitjility 
lactor value 

100 

500 
SOO 
375 
250 
125 
50 

75 

500 
375 
250 
125 
50 
25 

50 

375 
250 
125 
50 
25 
5 

25 { 10 

250 
125 
SO 
25 
5 
5 

125 
50 
25 
5 
5 
5 

5 

50 
25 
5 
5 
5 
5 

0 

0 
0 
0 
0 
0 
0 

5 2 2 Waste characteristics. Evaluate 
waste characteristics based on two factors: 
toxicity and hazardous waste quantity. 
Evaluate only those hazardous substances 
that meet the criteria for observed 
contamination (see section 5.0.1) at areas that 
can be assigneii an attractiveness/ 
accessibility factor value greater than 0. 

5 ? 2 1 Toxicity. Assign a toxicity factor 
value as specified in section 2,4.1.1 to each 
hazardous substance meeting tbe criteria in 
section 5.2.2. Use the hazardous substance 
with the highest toxicity factor value to 
assign the value to (he toxicity factor for the 
nearby population threat Enter this value in 
Table S-1. 

5.2.2.2 Hazardous waste quantity. Assign 
a value to the hazardous waste quantity 
factor as ^>ecified in section 51 ? 2, except: 
consider only those areas of observed 
contamination that can be assigned an 
attractiveness/accessibility factor value 
greater than 0. Enter the value assigned in 
Table 5-1. 

5.2.2.3 Calculation of waste 
characteristics factor category value. 
Multiply the tOJiicity and hazardous waste 
quantity factor values, subject to a maximum 
product of 1 XIO *. Based on this product, 
assign a value from Table 2-7 (section 2.4.3,1) 
to the waste characteristics factor category. 
Enter this value in Table 5-1. 

5.2.3 Targets. Evaluate the targets factory 
category for the nearby population threat 
based on two factors: nearby individual and 
population within a 1-mile travel distance 
from the site. 

5.2,3,1 Nearby individual. If one or mor 
persons meet the section 5.1.3 criteria for a 
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resident individual, aiisign this factor a value 
of 0. Enter this vahie in Table 5-1. 

If no person meets the criteria for a 
resident individual, determine the shortest 
ti-avel dis tance from t)ie site to any residence 
or school. In determining the travel distance, 
measure the shortest overland distance an 
individucil would travel from a residence or 
school to the nearest area of observed 
contamination for the site with an 
attractiveness/accessibihty factor value 
greater tban 0. If there are no natural barriers 
to travel, measure the travel distance as the 
shortest ntraight-line chstance from the 
residenMr or school to the area of observed 
contamination. If natural barriers exist {for 
example, a river^ measure the travel distance 
as the shortest straight-hne distance from the 
residence or school to the nearest crossing 
point and from there es the shortest straight-
line distance to the area ofobserved 
contaminatioa Based on the shortest travel 
distance, assign a value from Table 5-0 to the 
nearest individual fac:or. Enter this value in 
Table 5-1, 

TABLE 5-9—NEARBY INDIVIDUAL FACTOR 
VALUES 

Travel distance tor nearby irKhvidual 
(miles) 

Greater than 0 to y« — _. 
Cireater than ^ to i 

*is2r 
1 ' 
0 

• Assign a value of 0 H one or more patsons meet 
ttie section 5.1.3 criteria tor resident individual. 

5.2.3.2 Population within 1 mile. 
Detennine the population within each travel 
distance category of Table 5-10. C^unt 
residents and students who attend school 
within this travel distance. Do not include 
those people already coimted in the resident 
population threat Determine travel distances 
as specified in section 5.2.3.1. 

In estimating residential population, when 
the estimate is based on the number of 
residences, multiply each residence by the 
average number of persons per residence for 
the county in which the residence is located. 

Based on the number of people included 
within a travel distance category, assign a 
distance-weighted population value for that 
travel d :stance from Table 5-10, 

Calculate the value for the population 
within 1 mile factor (PN) as follows: 

1 3 
PN=— 2 W 

10 i = l 
where: 
W,=Distance-weighted population value 

b a n Table 5-10 for travel distance 
category L 

If VH IS less than 1, do not round it to the 
nearest integer if PN is 1 or more, round to 
the nearest integer. Enter this value in Table 
5-1. 

5 2 2 2 Calculation of nearby population 
targets factor category value. Sum the values 
for the nearby individual factor and the 
population within 1 mile factor. Do not round 
this sum to the nearest integer. Assign this 
sum as the targets factor category value for 
the nearby population threat. Enter this value 
inTable 5-1. 

TABLE 5 - I 0—DISTANCE-WEIGHTED POPULATION VALUES FOR NEARBY POPUU^TKJN THREAT " 

Travel cirslance category (miles) 

Greater thjin 0 to Vi,..__ _ 
Grsater than '/. to Vi..... 
Greater thjin Vi to 1 _.._._ 

Number ol people within the travel distance category 

-0 

0 
0 
0 

1 to 10 

0.1 
0.05 
0.02 

11 to 30 

0.4 
0.2 
0.1 

31 to 
100 

l i ) 
0.7 
0.3 

101 to 
300 

301 to 
1,000 

4 13 
2 7 
1 3 

1.001 to 
3.000 

41 
20 
10 

3,001 to 
10.000 

130 
65 
33 

10.001 
to 

saooo 

408 
204 
102 

30.001 
to 

100.000 

1.303 
652 
326 

100.001 
10 

300.000 

4.081 
2.041 
1.020 

300.001 
to 

1.000,000 

13.034 
6,517 
3.258 

* Round trie number of people present within a travel distance category to nearest integer. Do not round Oie assicined distance-weighted population value to 
nearest mtî ger. 

5.2.4 tZaiculation of nearby population 
threat score. Multiply the values for 
likehhood of exposure, waste characteristics, 
and targets for the nearby population threat, 
and round the produci to the nearest integer, 
Assign^this product as the nearby population 
threat score. Enter this, score in Table 5-1. 

52 Calculation of .soil exposure pathway 
score. SiuTi iheresidert population threat 
score and the nearby |iopulation threat score. 
and di-/ide the sum by 82.500. Assign the 
resulur^ value, subject to a maximum of 100. 
as the soil exposure pjithway score (S,). Enter 
;his scort m Table 5-1. 

6.0 A i r Migrat ion Path way 

Evaluate the air migration pathway based 
on three factor categories: likelihood of 
release, waste characteristics, and targets. 
Figure e-1 indicates the factors included 
within each factor category. 

Determine the air migration pathway score 
(S,) in terms of the factor category values as 
follows: 

S. = 
(LR)(WC)(T) 

SF 

LR = LikeIihood of releaise factor category 
value. 

WC=Was te characteristics factor category 
value. 

T=Targets factor category value. 
SF=Scaling factor. 

Table 6-1 ouUines the specific calculation, 
procedure. 

WLLMG COOE SS60-S0-M 

where: 



Likelihood of Release (LR) Waste Characteristics (WC) Targets (T) Vt 

Observed Release 
or 

Potential to Release 
• Gas Potential to Release 

- Gas Containment 
- Gas Source Type 
- Gas Migration 
Potential 

• Particulate Potential to 
Release 
- Particulate 
Containment 

- Particulate Source 
Type 

- Particulate 
Migration Potential 

BILLINQ CODE (SSd-SO-C 

ToxicIty/Moblllty 
• Toxicity 
- Chronic 
- Carcinogenic 
- Acute 

• Mobility 
- Gaseous Mobility 
- Particulate Mobility 

Hazardous Waste Quantity 
• Hazardous Constituent 
Quantity 

• Hazardous Wastestream 
Quantity 

• Volume 
• Area 

X 

Nenrest Individual 
Population 
• Level 1 Concentrations 
• Level II Concentrations 
• Potential Contamination 
Resources 
Sensitive Environments 
• Actual Contamination 
• Potential Contamination 

< 
o 
erf 
en 

z 
p 

t l a. a. 
ta 
vt 
O ro o 

cr n 

Vt3 

(D 
M 
D> 
D 

a. 

FIGURE 6-1 
OVERVIEW OF AIR MIGRATION PATHWAY 

o 

e 
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TABLE 6-1.—AIR MIGRATION PATHWAY SCORESHEET 

Factor categories and lactors 

Ukdlfiood of Rdcaii* 
1. Observed Release. 
i : Potential to Fielaase: 

2a. Gas Pottintial lo Release 
2b. Particulate Potential to Release 
2c. Potential to Release (tugher of lines 2a and 2t>) 

3. Likelihood of. Release (higher ol lines l and 2c) 
Waste Ctiaractefistks 

4. Toxicity/Mobiity 
5. Hazamous W.isie Quantity 
6 Waste Characleristics 

Targets 
7 Nearest Individual 
B. Population: 

8a Level I Concentrations 
8b. Level II Concentrations 
6c Potential Comaminaten. 
8d. Populatioi-i (Ines ea + 8b.|-8c) 

9. Resources 
10. Sensitivs Environments 

10a. Actual Contammation. 
10b. Potential Contamination 
10c. Sensitive Envronntsnis (lines lOa-i-100) 

11. Targets {bies 7-1-80^9-(-10c) 
Air Migration Pathway Score 

12. Pathway Scofti (SJ [(lines 3x6x11)/82.500] * 

Value 
assigned 

' Uiximum value sipplies to waste characteristics category. 
> Uuimum value not applicable. 
' N(i specific maximum value applies to lactor. Howe/er, patnway score based solely on sensitive environments is Ui-nited to maximum of 60. 
" Df> not round to i-ieares; integer. 

6.1 Likelihood of u r e a s e . Evaluate the 
likelihciod of release factor category in terms 
of an observed relesise factor or a potential to 
release factor. 

6.1,1 Observed rslease. Estabhsh an 
ob6er\(!d release to the atmosphere by 
demonstrating that the site has released a 
hazardous substano; to tbe atmosphere. Base 
this demonstration en either 

• Oirect otiservation—a material (for 
exaniple, particolate matter) that contains 
one or more harardcus substances has been 
seen entering the atmosphere directly. When 
eviii';nce supports the inference of a release 
of a tnaterial that coiitains one or more 
hazardous substances by the site to the 
atmospiere, demonstrated adverse efTecis 
acc-jmulated with that release may be used 
;o es'.atlish an observed release, 

• Chi'mlcal analysis—an analysis of air 
sarr.pk-ji indicates that the concentration of 

embiect hazardous substance(s) has 
increased significantly above the background 
concentration for the site (see section 2.3). 
Some portion of the significant increase must 
be attribtrtable to the site to establish the 
observed release. 

If an observed release can be established, 
assign an observed release factor value of 
550, enter this value in Table 6-1, and 
proceed to section 6.12. if an observed 
release cannot be established, assign an 
observed release factor value of 0, enter this 
value ir. Table 6-1, and proceed to section 
6.1.2. 

6.1.2 Potential to release. Evaluate 
potential-to release only if en observed 
release cannot be established. Determine the 
potential to release factor value for the site 
by separately evaluating tbe gas potential to 
release and the particaiale potential to 
release for each source at the site. Select the 

higheiit potential to release value (either gas 
or particulate) calculated for the sources 
evaluated and assign that vahie as Ihe site 
potenlial to release factor value as specified 
below. 

6.12.1 Gas potential to release. Evalua te 
gas potential to release for those sources that 
contain gaseousiiazardous substances—thai 
is, thoie hazardous substances with a vapor 
pressure greater than or eqnal to 10~* ton. 

Evaluate gas potential to release for each 
source based on three factors: gas 
contaioment. gas source type, and gas 
migration potential. Calculate the gas 
potential to release value as illustrated in 
Table i}-2. Combine sources with similar 
characteristics into a single sourt:e in 
evaluating tbe gas potential to release 
factors. 

TABLE 6-2.—GAS POTENTIAL TO RELEASE EVALUATION 

Source Source type" Gas containment 
factor value > 

Gas source t/pe 
factor value' 

Gas migration 
poterW lactor 

value' 
Sum Gas source value 

1 .._. 
2 
3 
4 
5 
6 
7 
8 

A 
..-'i2.. 

B 
y1 

C 

.a... 
(B + C) A<B+C) 

_.._irzzzztz:::::::::::::: 
Gas Poteniiz: to Reldcse Factor (Select ttie Highest Gas Source Value) 

' Enccsr a Source Tyjie ftsied »i TaMe 6-4. 
' Einti?f Gas Contain-nenl FactO' Value ^o^l section € . 2 - 1 1 
' Enmr Gas Source tyoe Factor Value trom section 6 i 2 1.2 
"SniiK Gas Migration Potential Facto- Value from section 6 1.2 1.3 
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6.1.2.1.1 Gas containment. Assign each 
source a value from Table 6-3 for gas 
containment. Use the lowest value from 

Table 6-3 that applies to the source, except: 
assign a value of 10 if there is evidence of 

biogas release or if there is an active fire 
within the source. 

TABU; 6-3.—GAS CONTAINMENT FACTOR VALUES 

Gas containment deschption Assigned 
value 

All situations except those specifically listed tielow, 
Evidence of biogas release _ 
Acthre lire within source _ - ~ — 
Gas collection/treatment system functioning, regularty inspected, maintainod, and completely covering source 
Source sutjstantially swrounded t>y engineering windbreak and no other containment specifically described n ttiis table applies.. 
Source covered with essentially impermeable, regularly ins(>ected, maintained cover 
Uncontammated soil cover >3 leet 

• Source sutistantially vegetated with little exposed soil 
• Source lightly vegetated with much exposed soil 
• Source substantially devoid of vegetation 

Uncontaminatad soil cover ^'1 foot and ^ 3 feet 
• Source heavily vegetated with essentially no exposed soil 

—Cover soil type resistant to gas migration '.... 
—Cover soil type not resistant to gas migration ' or unluxmrn. 
Source sutistantially vegetated with little exposed soil and cover soil type resistant to gas migration ' 

Uncontaminated soil cover < 1 loot 
• Source heavily vegetated with essentially no exposed soil and cover soil type resistant to gas migration ' 

Totally or partially enclosed within structurally intact buUding and no ottier containment specifically described in ttus table applies 
Source ixnsists solely ol intact sealed containers: 

• Totally protected from weather by regularly inspected, maintained cover._ 

10 
10 ' 
10 ' 
0 
7 
0 

0 
3 
7 

3 
7 
7 
10 

7 
10 
7 

0 
3 

• This value must be used if applicat>le. 
' Consider motst fine-grained and saturated coarse-grained soils resistant to gas migration. Consider all other soils nonresistant 

6.1.2.1.2 Gas source type. Assign a value 
for gas source type to each source as follows: 

• Determine if the source meets the 
minimum size requirement based on the 
source hazardous waste quantity value (see 
section 24.Z1.S). If the source receives a 
source hazardous waste quantity value of 0.5 
or more, consider the source to meet the 
minimum size requirement. 

• If the source meets the minimum size 
requiremenL assign it a value from Table 6-4 
for gas source type. 

• If the source does not meet the minimum 
size requirement, assign it a value of 0 for gas 
source type. 

If no source at the site meets the minimimi 
size requiremenL assign each source at the 
site a value from Table 6-4 for gas source 
type. 

TABLE 6-4.—SOURCE TYPE FACTOR 

VALUES 

Source type 

Assigned 
value 

Gas 

Active fire area 
Bum pit 
Containers or tanks (buhed/t>elow-

ground): 
• Evklence ol bogas release 
• No evioence of biogas release.. 

Containers or tanks, not elsewhere 
spocifiod _ 

Contaminated soil (excluding land 
treatment) 

Landtarm/land treatment 

14 
19 

33 
11 

28 

19 
28 

Partic
ulate 

30 
22 

22 
22 

14 

22 
22 

TABLE 6-4.—SOURCE TYPE FACTOR 

VALUES—Concluded 

Source type 

LandfiH: 
• Evklence ot biogas release 
• No evidence of biogas release ... 

Pile: 
• Tailmgs pita 
• Scrap metal or (unk pile 
• Trash pile _„ 
• Chemical waste pile 
• Ottior waste piles 

Surtace impoundments (buned/ 
OackfUled): 
• Evidence of bk>gas release -
• No evidence of bragas release ... 

Sorlace impoundmem (not buned/ 
backfilled): 
• Dry._... 
• Other 

Other types ol sources, not else
where specified 

Assigned 
value 

Gas 

33 
11 

6 
6 
6 
11 
17 

33 
11 

19 
28 

0 

Partic
ulate 

22 
22 

28 
17 
6 
28 
28 

22 
22 

22 
0 

0 

8.1.2.1.3 Gas migration potential Evaluate 
th:s factor for each source as follows: 

• Assign a value for gas migration 
potential to each of the gaseous hazardous 
substances associated with the source (see 
section 2.2.2) as follows: 

-Assign values from Table 6-5 for vapor 
pressure and Henry's constant to each 
hazardous substance. If Henry's 
constant cannot be determined for a 
hazardous substance, assign that 
hazardous substance a value of 2 for 
the Henry's constant component, 

-Sum the two values assigned to the 
hazardous substance. 

-Based on this sum. assign the hazardous 
substance a value from Table d-6 for 
gas migration potential. 

• Assign a value for gas migration 
potential to each source as follows: 

-Select three hazardous substances 
associated with the source: 

—If more than three gaseous hazardous 
substances can be associated with 
the source, select three that have 
the highest gas migration potential 
values. 

- -If fewer than three gaseous 
hazardous substances can be 
associated with a source, select all 
of them. 

-Average the gas migration potential 
values assigned to the selected 
hazardous substances. 

-Based on this average value, assign the 
source a gas migration potential value 
from Table 6-7. 

TABLE 6-5.—VALUES FOR VAPOR 
PRESSURE AND HENRY'S CONSTANT 

Vapor pressure fTon^ 

Greater than 10 
Greater than 10-' to 10.. 
10-* to 10- ' 
Less than io » 

Assigned 
vakje 

Henry's constant (atm-mVmol) 

Greater than 1 0 ' ' 
Greater ttian 10 ' ' to 10 
10-' to 10-" 
Less than 10- ' . _.. 

Assigned 
value 
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TABLE 6-6.—GAS MIGRATION POTENTIAL 
VALUES FOR A HAZARDOUS SUBSTANCE 

Sum of vtiiues for vapor pressure a-Td 
t-tenry s constant 

Assigned 
value 

0..._ _ _... I 0 
1 or 2 - I 6 
3 or 4 _ 1 11 
5 or 6 - ! 17 

TABLE 6-7.—GAS MIGRATION POTENTIAL 
VALUES FOR THE SOURCE 

Average of gas migratioi-i ixjtantial 
vaiu^-s lor three haziirdous 

sut istances" 

0 Ic < 3 . 
3 to < 6 

Assigned 
value 

TABLE 6-7.—GAS MKSRATtofi POTENTIAL 
VALUES FOR THE SOURCE—Concluded 

Average of gas migratx>n potential 
v£ues tor three hazardous 

substances* 

8 to < 14 . 
14 to 1 7 . _ 

Assigned 
value 

11 
17 

* II lewer than three hazardous sutistances can be 
associated «vith the source, compute the average 
based orily on those hazardous sutistances ttiat can 
be associated. 

6,1.2.1.4 Calculation of gas potential to 
release value. Determine the gas potential to 
release value for each source as iUustrated in 
Table 6-2. For each source, turn the gas 
source type factor value and gas migration 
potential factor value and multiply this stmi 
by the gas containment factor value. Select 
the highest product calculated for the sources 
evaluated and assign it as the gas potential to 
release value for the site. Enter this value in 
Table 6-1. 

6.12.2 Particulate potential to release. 
Evaluate particulate potential to release for 

those sources that contain particulate 
hazardou:! substances—that is, those 
hazardou; substances with a vapor pressu.'e 
less than or equal to 10~' torr. 

Evaluate pa.-ticulate potential to release for 
each source based on three factors: 
particulate containmenL particolate source 
tj'pe, and particulate migration potential 
Calculate the particulate potential to release 
value as illustrated in Table 6-8. Combine 
sources with similar characteristics into a 

. single soitrce in evaluating the particulate 
potenlial to release factors. 

ft 1 > 71 Particulate containment Assign 
each sotuce a value from Table 6-9 for 
particulate containment. Use the lowest value 
from Table 6-9 that applies to the source. 

6.1222 Particulate source type. Assign a 
value for particulate source type to each 
source in the same manner as specified for 
gas sources in section 6.1.2.1.2. 

6.12.2.3 Particulate migration potential. 
Based on the site location, assign a value 
from Figure 6-2 for particulate migration 
potential. Assign this same value to each 
source at the site. 

TABLE 6-8.—PARTICULATE POTENTIAL TO RELEASE EVALUATION 

Source Source type* « , . « ! j ! ^ 2 ! l f i t n n , Psrtinulate type 
!)31!?» factor v a l u l ' 

J ! ' . i f,-
4 

5 ...._ 

7 

1 ; 

1 

8 ' L J . 

Particulate 
nvgraton potential 

lactor v a l u e ' 
Sum 

C ( B + C ) 
f ^ 

i 
i 

Particulate source 
value 

A ( B + C ) 

Parbculale Potential to Release Factor Value (Select Highest Paniculate Source Value) 

" E nte* a Source Typt ksled m Table 6-4, 
* Enter Particulaie Coi tar iment Factor Value from section 6.1,2.2.1. 
" Ener Particulaie Source T-ype Factor Value trom section 6.1.2.2.2. 
' EniET Paniculate MKiradon Potenlial Factor Vahie from section 6.1.2.2.3. 

TABLE 6-9—PARTICULATE CONTAINMENT FACTOR VALUES 

Particulate containment descnpnon Assigned 
value . 

this table app («$ . 

All srtuatKiiis excepi thos«i specrficalty listed beJow _ _ 
Source contains only partcuiate hazardous aubstances totally covered t>y liquids 
Source sut)Stantiall> surrounded by engineered windbreak and no other containmem specifically descrit ied in 
Source ccwered with essentially impermeablB, regularty'lnspectod, maintained cover ._ _ 
'. •contaminated soil cover > 3 feet 

• So'jrci? substantially <'egetated nvith little or no exposed sod 
• S o j r o ; lightly vegeta ed with much exposed soil 
• So^irca substantially ilevoid ol vegetauon.._ . 

Uncontaminated soil cover j 1 foot and < 3 l ee t 
• Schjrc; heavily vegetJied with essentially no exposed soi^ 

—c:k3vef sa l type resstanl to gas migration • _ __ _ 
— Z c ^ m soil tyoe not resistant lo ges migrat ion* or unknown _ 

• Sourre substantially /egeta l td with littie exposed soii and cover s d l type resolant to gas migration • 
• Ctner _ _ 

Unconarntnated soil covfir < 1 l o o t 
• Source heavily vegetated with cssontially no exposed soil and cover soil type resretant to gas migratkin • _ 
• Other _ _ _ 

Totally o< martially enctos^Jd withm structurally intact building and no ottier containment specifically descrit)ed in ttus table applies.. 
Source consists solely ol containers: 

• All containers contain ooty liquids _ _ _ _._ _,„ _ . _ 
• Al containers intact sealed, arxJ tctally protected Irom weather by regularty inspected, maintainod cover _ _ 
• Al containers intact j n d sealed , 
• Oner _ .,„__ _ _ .. " " " ~ 

• Con->(def moist hnegrained and saturated coarse.g;ained sals resistant to gas migration. Consider aU other soils nom esistant 

ItUNC tU3DE 6S6O-S0-4I 

10 
0 
7 
0 

0 
3 
7 

3 
7 
7 
10 

7 
10 
7 

0 
0 
3 
10 
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FIGURE 6-2.—PAR-HCULATE MIGRATION 
POTENTIAL FACTOR VALUES—CONCLUDED 

Location 

Parbcutate 
nugratiori 
potential 

Hawaiian Uilands 
Hilo Ha»raii 
Honolulu. Oahu 
Kahuiui, Maui 
Lanai 
Litioe K;iuai 
Molokai .-. 

Pacific Islai-ids 
Guarr.- _ 
Johnstor Island 
Koror Island 
Knvaialairi Island 
Mufuro. Marshall Islarxl! 
Pago Pa<)0, Amencan Samoa.. 
Ponape Island ; 
Tnik, Caioline Islands 
Wake Isi.ind _ 
Yap Islard -

Alaska 
Anchora<ie 
Anoetle : 
Barrow 
Barter island 
Bethel 
Bettles 
Big Delta 
Cold Bay 
FarbanM 
Gulkana 
Horror ... 
Jur>eau _ 
King Salr-ion 
Kodak _ 
Kjtzetxie 
McGrath...._ 
Nome _ 
Si. Paul Is'and _ _ 
Talkeetnti _ 
Unalakie<!t 
Valde; ..._ _ 
•yatoiut __ 

American yugm Islands 
Si Croo. 
St. John. _ 
St. Thomas 

Puerto RKX 
Arecibo -
Coloso 
Fajaroo 
Humacac 
Isabeia Station._ _ _ 
Ponce _ 
San Juan _ _ 

0 
17 
17 
17 
11 
17 

6 
17 
0 
6 
0 
0 
0 
o 
17 
0 

17 
0 
17 
17 
17 
17 . 
17 
6 
17 
17 
11 
0 
11 
0 
17 
17 
11 
11 
6 
17 
0 
0 

17 
11 
11 

€ 
6 
11 
6 
11 
17 
11 

For site locations noi on Figure 6-2, and for 
site localians near the ^oimdary pomts on 
Figure 6-2, assign a value as foUows. FirsL 
calculate a Thomthwate P-E index using the 
foUownng equation: 

12 
•i'£= r i i 5 [ P i / ( r i - i o ) ] " / » 

i--l 

wnere: 
PE=Thonthwaite P-E index, 
P, = Mean monthly precipitation for month i, 

in inches, 
I 

T,=Mean monthly temperature for month I 
in degrees Fahrenheit: for any month 
having a mean monthly teoiperature less 
than 28.4 T , use 2&4 T , 

Based on the calculated Thomthwaite P-E 
indexi assign a«ource particiilate migration 
potential value to the site from Table 6-10. 
Assign this same valne to each source a t the 
site. 

TABLE 6-10.—PARTICULATE MIGRATION 
POTENTIAL VALUES 

r^ra^fr ^hf n 1VI 
11̂  tt> f^O 
5fi tr> H>ffY ttMi" 95 
Less than 50 

Assigned 
value 

0 
e 

•11 
17 

6.1.2.2.4 Calculation of particulate 
potential to release value. Determine the 
particulate potential to release value for each 
source as illustrated in Table 6-8. For each 
source, sum its particulate source type factor 
value and particulate migration potential 
factor value and multiply this stmi by its 
particulate containment factor value. Select 
the highest product calculated for the sources 
evaluated and assign it as the particulate 
potential to release value for the site. Enter 
the value in Table 6-1. 

6.1.2.3 Calculation of potential to release 
factor value for the site. Select the higher of 
the gas potential to release value assigned in 
section 6.1.2.1.4 and the particulate potential 
to release value assigned in section 6.1.2.2.4. 
Assign the value selected as the site potential 
to release factor value. Enter this value in 
Table 6-1. 

-6.1.3 Calculation of likelihood of releose 
factor category value. If an observed release 
is established, assign tbe observed release 
factor value of 550 as the likelihood of release 
factor category valne. Otherwise, assign the 
site potential to release factor value as the 
likelihood of release factor category value. 
Enter the value in Table 6-1. 

6.2 Waste characteristics. Evaluate the 
waste characteristics factor category based 
on two factors: toiucity/mobihty and 
hazardous waste quantity. Evaluate only 
those hazardous substances available to 
migrate from the sotirces at the site to the 
atmosphere. Such hazardous substances 
include: 

• Hazardous substances that meet the 
criteria for an observed release to the 
atmosphere. 

• All gaseous hazardous substances 
associated with a source that has a gas 
containment factor value greater than 0 (see 
section 2 . 2 i 2.2.3, and 6.1.2.1,1). 

• All particulate hazardous substances 
associated with a source that has a 
particulate containment factor value greater 
than 0 (see section 2.2.2. 222 , and 6.1.2.2.1], 

6.2.1 Toxicity/mobihty. For each 
hazardous substance, assign a toxicity factor 
value, a mobility factor value, and a 
combined toxicity/mobility factor value as 
specified below. Select the toxicity/mobility 
factor value for the air migration pathway as 
specified in section 6.2.U. 

B22A Toxicity. Assign a toxicity factor 
valne to each hazardous substance as 
specified in section 2.4.1.1. 

6 7 1 ? Mobility. Assign a mobility factor 
value-to each hazardous substance as 
follirws: 

• Gaseous hazardous substance. 

-Asiiign a mobility factor value of 1 to 
es ch gaseous hazardous substance 
that meets the criteria for an observed 
release to the atmosphere. 

-Assign a mobility factor value from 
Table 6-11. based on vapor pressure, 
to each gaseous hazardous substance 
that does not tneet the criteria for an 
otiserved release. 

• Particulate hazardous substance. 

-Asiiign a mobility factor value of 0.02 to 
each particulate hazardous substance 
that meets the criteria for an observed 
release to the atmosphere. 

-Asiiign.a mobiUty factor value from 
Fij^ure 6-3, based on the site's location, 
to each particulate hazardous 
substance that does not meet the 
criteria for an observed release. 
(Assign aU such particulate hazardous 
substances this same value.) 

-For site locations not on Figure 6-3 and 
fo:: site locations near the boundary 
points on Figure 6-3, assign a mobility 
faintor vahie to each particulate 
hazardous substance that does not 
meet the criteria for an observed 
release as follows: 

-Calculate a value M: 
M=0.0182(U»/[PE]») 
where: 

U = Mean average annual wind 
speed (meters per second). 

PE=Thomthwaite P-E index from 
section 6.1.2.2.3. 

-Based on the value M. assign a 

mobility factor value from Table 6-
12 to each particulate hazardous 
substance. 

• Caseous and particulate hazardous 
substanoss. 

-For a hazardous substance potentially 
pntscnt in both gaseous and 
particulate forms, select the higher of 
the factor values for gas mobility and 
particulate mobility for that substance 
and assign that value as the mobility 
fac:tor value for the hazardous 
substance. 

6.2.1.3 Calculation of toxicity/mobihty 
factor value. Assign each hazardous 
substance a toxicity/mobility factor value 
from Table 6-13, based on the values 
assigned to the hazardous substance for the 
toxicity and-mobility factors. Use the 
hazardous substance with the highest 
toxicity/mobility factor value lo assigr i> 
value to the toxidty/mobiUty factor for the 
air migralioD-pathway. Enter this value in 
Table 6-1, 
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TABLE 6-11.—GAS MOBtury FACTOR 
VALUES 

Vapor pressure (Torr) 

r^rpator than 1 0 " ' 

Greater than 10- ' to10- '_ 
Greater than 10-» lo 10-' 

Assigned 
value* 

1 0 
0.2 

0.02 

TABLE 6-11 .—GAS MOBILITY FACTOR 

VALUES—Concluded 

* Do not round to nearest integer. 

BtUJttG CODE 6S«0-50-4l 

Vapor pressure (Torr) 

Greater than 10- ' to IO" ' . 
Less ttian or equal to 10-'' 

Assigned 
value* 

a002 
0.0002 



' Do not round to nearest Integer, 
FIGURE 6-3 
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Do not round to nearest integer. 

FIGURE 6-3 
PARTICULATE MOBILITY FACTOR VALUES' 

(CONTINUED) 
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FIGURE 6-3.PARTICULATE MOBILITY 
FACTOR VALUES—CONTINUED 

1 oration 

Pacific Islands 
Guam -_ _ 
Johnston Island ... _ 
Koror Island. ... 
Kmrajalein Island... . .._ . 
Mujuro, MarshaH Islands 
Pago Pago. American Samoa 
Ponape Island _ .. 
Tnjk, Caroline Islands _ . .. 
VVaKe island.-. „_ — . . 
Yap Island..- _. .„ -.. 

Particulated 
mobility 

assigned 
value 

0.0002 
0.002 
0.00008 

. 0.0002 
0.00008 
0.00006 
0.00002 
0.00008 
aoo2 
0.00008 

FIGURE 6-3.—PARTICULATE MOBIUTY 
FACTOR VALUES—CONCLUDED 

Location 

Particulaled 
mobility 

assigned 
value 

AmerK^n Virgin Islands 
SL Croix 
SL John 
SL Thomas 

0.0008 
0.0002 
0.0002 

TABLE 6-12.—PARTICULATE MOBILITY 

FACTOR VALUES 

Assigned 
value" 

Greater t tw i 1.4 x 10-' . . 
Greater than 4.4 X 10- ' to. ... _.._ 

1.4 X 10-» .. 
Greater thanl.4 x 10" ' to 

4.4 X 10->.. 
Greater ttian 4.4 X 10"'to _. 

14 X 10- ' 
Greater than 1.4 X 10-* to._ ... 

4 4 V i n - * 

Greater than 4.4 X 10-' to —. _ 
1 4 X 10- ' .... 

Less than or equal to 4.4 x 10" • 

ao2 

0.008 

0.002 

0.0008 

0.0002 

0.00008 
0.00002 

• Do not round to nearest integer. 

TABLE 6-13.—TOXICTTY/MOBILITY FACTOR VALUES • 

Mobility (actor value 

1.0 

0.02 ,„ 
0.0O8 -... ._ _ _. .. _ _ . ,. 
0.002,... -._ , __. .- „ , 
0.0OO8 _. .. _. ... _ ._ _ _ 
0.0002..._ „ ,.. . ... , . , _ , ..,_ 
0 00008 . . . ... .... .._ ._ . „_ . . . 
0.00002. ._., _. 

Toxicity factor value 

10,000 

10.000 
2,000 

200 
80 
20 
8 
2 
0.8 
0.2 

1,000 

1,000 
200 
20 
8 
2 
0.8 
0.2 
0.08 
0.02 

100 

100 
20 
2 
0.8 
0 2 
0.08 
0.02 
0.008 
0.002 

10 

10 
2 
0.2 
0.08 
0.02 
0.008 
0.002 
0.0008 
0.0002 

1 

1 
0.2 
0.02 
0.008 
0.002 
0.0008 
0.0002 
0.00008 
0.00002 

0 

0 
0 
n 
n 
n 
0 
0 
0 
0 

• Do not round to nearest integer. 

6.2.2 Hazardous waste quantity. Assign a 
hazardous waste quantity factor value for the 
air migration pathway as specified in section 
2.4.2. Enter this value in Table 6-1. 

62.3 Calculation of waste characteristics 
factor category value. Multiply the toxicity/ 
mobility factor value and thehazardous 
waste quantity factor value, subject to a 
maximum product of 1 x 10'. Based on this 
product assign a value from Table 2-7 
(section 2.4.3.1) to the waste characteristics 
factor category. Enter this value in Table 6-1. 

8,3 Targets. 
Evaluate the targets factor category based 

on four factors: nearest individual, 
population, resources, and sensitive 
environments. Include only those targets (for 
example, individuals, sensitive environments) 
located within the 4-mile target distance 
limit, except: if an obsened release is 
established beyond the 4-mile target distance 
limit, include those additional targets that are 
speciried below in this section and in section 
6.3.4. 

Evaluate the nearest individual and 
population factors based on whether the 
target populations are subject to Level I 
concentrations, l.evel 11 concentrations, or 
potential contarmnation. Determine which 
applies to a target population as follows. 

If no samples meet the criteria for an 
observed release to air and if there is no 
observed release by direct observation, 
consider the entire population within the 
4-mile target distance limit to be subject to 
potential contamination. 

If one or more samples meet the criteria for 
an observed release to air or if there is an 
observed release by direct observation, 
evaluate the population as follows: 

• Detennine the most distant sample 
location that meets the criteria for Level I 
concentrations as spedfiGd in sections 2.5.1 
and Z.52 and the most distant location (that 
is. sample location or direct observation 
location) that meets the criteria for Level n 
concentrations. Use the health-based 
beirchmarks from Table 6-14 in dfetermining 
the level of contamination for sample 
locations. If the most distant Level n location 
is closer to a source than the most distant 
Level 1 sample location, do not consider the 
Level U location. 

• Determine the single most distant 
location (sample location or direct 
observation location) that m. ns the criteria 
for Level 1 or Level U concentrations. 

• U this single most distant location is 
within the 4-mile target distance limit 
idenfcfy the distance categories from Table 
6-15 m which the selected Level 1 
concentrations sample and Level n 
concentrations sample (or direct observation 
location) are located: 

-Consider the target popiJation 
anywhere within this furthest Level 1 
distance category, or anywhere within 
a distance category closer to a source 
at the site, as subject to Level 1 
concentrations. 

-Consider the target population located 
beyond any Level 1 distance 

categories, up to and including the 
population anywhere within the 
furthest Level U distance category, as 
subject to Level D concentrations. 

-Consider the remainder of the target 
population within the 4-mile target 
distance limit as subject to potential 
contamination. 

• If the single most distant location is 
beyond the 4-mile target distance limit 
identify the distance at which the selected 
Level I concentrations sample and Level n 
concentrations sample (or direct observation 
location) are located: 

-If the Level I sample location Is within 
the 4-mile target distance limiL identify 
the target population subject to Level I 
concentrations as specified above. 

-If the Level 1 sample location is beyond 
the 4-inile target distance hmit 
consider the target population located 
anywhere within a distance from the 
sources at the site equal to the 
distance to this sample location to be 
subject to Level 1 concentrations and 
include them in the evaluation. 

-Consider the target population located 
beyond the Level I target population, 
but located anywhere within a 
distance from the sources at the site 
equal to the distance to the selected 
Level D location, to be subject to Level 
II concentrations and include them in 
the evaluation. 
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-Do not include any target population as 
subject to potential contamination. 

TABLE 6-14 .—HEALTH-BASED 

BENCHMARK;; FOR HAZARDOUS 

SUBSTANCES »N A I R 

• Concentration corresponding to National 
Ajrbienl Air Quality Standard (NAAQS). 

• Concentration i»rresponding to National 
Emission Standards for Hazardous Air Pol
lutants (NESHAPs). 

• Screening conoimtration for cancer corre
sponding to that concentration that corre
sponds no tbe i t r * imlvidual cancer risk for 
inhiilalion a ^ x e i g e ^ 

• Screening cxQcentiation for noncancer tox-. 
Icological responses conesponding to the 
Refereiu:e Dose (RfD) for inhalation expo-

TABI.£ 6-15-—AIR MIGRATION PATHWAY 

DISTANCE WEIGHTS 

:>slance category (miles) 

n 
Grmlnr than 0 to % _ 
Grnaift^ ttiap V* to Vi . . ..... 
Gieater man yi l o 1 

Greater than 2 to 3 
Greater tfian 3 to 4 _ 
Greater than 4 

Assigned 
distance 
weight* 

1 0 
0.25 

a 0 5 4 
a o i 6 
0.0051 
0.0023 
0.0014 

0 

• Do not roijnd to i»Mrest integer. 

6.3.:; Nearest irdividual. Assign the 
npareiit individual factor a value as follows: 

• If one or more residences or regularly 
occupied buildings or areas is subject to 
Le^ e 11 conc£ntraUi}ns as specified m section 
6 3 assign a value 3(50. 

• If not. but if ore or more a residences or 
regularly occupied buildings or areas is 
SLbjecl to Level U <xincentrations. assign a 
value cf 45, 

• If none of the lesidences and regtilarly 
oc cupied buildings and areas is subject to 
Le^e. I or Level U concentrations, assign a 
value to this factor based on the shortest 

distance to any residence or regularly 
occupied building or area, as meastned from 
any source at the site with an air migration 
containment factor value greater than 0. 
Based on this shortest distance, assign a 
value from Table 6-16 to the nearest 
individual factor. 

Enter the value assigned in Table 6-1. 

TABLE 6-16.—NEAREST INDIVIDUAL 

FACTOR VALUES 

Distance to nearest individual (miles) 

Level 1 concentrations "_ 
Level II concentrations *.. 
Oto hi : 
Greater than Vt to V<_ 
Greater Ihm t & t o t / 2 . 
Greater Itian M to 1 
Greatsr tttan 1 

Assigned 
value 

50 
45 
20 
7 
2 
1 
0 

* Distance does not apply. 

6.3.2 Population. In evaluating the 
population factor, count residents, students, 
and workers regularly present within the 
target distance limit Do not cotmt transient 
populations such as customers and travelers 
passing through the area. 

In estimating residential population, when 
the estimate is based on the number of 
residences, multiply each residence by the 
average number of persons per residence for 
the county in which the residence is located. 

6.3.2.1 £eve/of contominof70Ji. Evaluate 
the population factor based on three factors: 
Level I concentrations. Level II 
concentrations, and potential contamination. 

Evaluate the population subject to Level I 
concentrations (see section 6.3) as specified 
in section 6.3.2.2, tlie population subject to 
Level 0 concentrations as specified in section 
6.3.23, and the population subject to potential 
contammation as specified in section 622.4. 

For the potential contamination faetor, use 
population range* in evaluating the factor as 
specified in section 63.2.4. For the Level I and 
Level n concentratioas factors, use the 
population estimate, not population ranges, in 
evaluating both factors. 

6.322 Level!concentrations. Sam Ae 
number of people subject to Level I 

concentrations. Multiply this sum by 10. 
Assign the product as the value for this 
factor. Enter this value in Table 6-1. 

fi •" 7 3 Level IJ concentrations. Sum the 
number of people subject to Level II 
concentrations. Do not include those people 
aires dy cotmted imder the Level I 
concentrations factor. Assign this sum as the 
valui: for this .factor. Enter this value in Table 
6-1. 

6.3.2.4 Potential contamination. 
Determine the number of people within each 
distance category of the tai;get distance limit 
(see Table 6-15) who are subject to potential 
cont/unination. Do not include those people 
already counted under the Level i and Level 
II concentrations factors. 

Based on the number of people present 
within a distance category, assign a distance-
weighted popnlation -value for that distance 
catefiory from Table 5-17. (Note that the 
distance-weighted population values in Table 
6-17 incorporate the distance weights from 
Table 6-lS. Do not multiply the values irom 
Tabli: 6-17 by these distance weights.) 

Calculate the potential contaminatio.i 
factor value (PI) as follows: 

1 n 
P I = — 2 W, 

10 i = l 

where: 
V^',=Distance-weighted population from 

Table 6-17 for distance category L 
n=Number of distance categories. 

If PI is less than 1. do not round it to the 
neaifist integer if PI is 1 or more, round to the 
nearest integer. Enter this value in Table 6-1. 

6.3 2.5 Calculation of population factor 
value. Sum the factor values for Level I 
concimtretions. Level II concentrations, and 
potential contamination. Do not roimd this 
sum lo the nearest integer. Assign this sum as 
the population factor value. Enter this value 
in Table 6-1. 

TABLE 6-17.—OSTANCE-WEKSHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR AIR PATHWAY • 

DisUnce category imCc^i 

On a source 
Greaier than 0 ID V . . J 
Greaier than % to V,.... 
G'i='aie^ than '.^ to 1 
Greaier than 1 to 2 -.... 
Greater tnan 2 to 3 
Greater »ian 3 t o 4 

0 

0 
0 
0 

I 
0 
0 

1 to 
1 ' 0 

- 4 
1 

: 0 2 
0.36 
0.D2 

0.009 
0.005 

11 to 
30 

17 
4 

0.9 
0 3 
0.09 
0.04 
0.02 

31 to 
100 

53 
13 
3 

0 9 
0 3 
0 1 

0.07 

101 
ID 

300 

164 
41 
9 
3 

0 8 
0.4 
0.2 

NurT*er ol people wrttim ttie distance calet ioiy 

301 
lo 

1,000 

522 
131 
28 
8 
3 
1 

0.7 

1,001 
«o 

3.000 

1.633 
408 
88 
26 
e 
4 

2 

3,001 to 
10,000 

5 ^ 1 4 
1.394 
282 
83 
27 
12 
7 

10,001 
to 

30,000 

16„'V5 
4,081 
882 
261 
83 
38 
23 

30,001 to 
100.000 

52.'^37 
13,(134 
2.815 
634 
2€€ 
120 
T.i 

100.001 
to 

300.000 

153,246 
4 0 J 1 2 
8,815 
Z 6 1 2 
833 
375 
2 2 9 ' 

300.001 lo 
1,t)00.000 

521J60 
130340 
28.153 
8.342 
2,559 
1,199 
730 

1.000,001 
to 

3.000,OOCi 

1.632,455 
408.114 
68,153 
26,119 
8,326 
3.7S5 
2,285 

integer 
Flound ttie nurrtaer ot people preseoi wurim a distance category to nearest integer. Do not round trie assigned detancemneighled popolatioo value to nearest 

6 ;i Resources. Evaluate the resources 
laclor as follovirs: 

• Assign a value of S if one or more of the 
following resources are present within one-

half mileiof a source at the sile having an air 
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migration contaiirnient factor value greater 
thanO: 

-Commercial agriculture. 
-Commercial silviculttue. 
-Major or designated recreation area. 

• Assign a value of 0 if none of these 
resources is present 

Enter the value assigned in Table 6-1. 
6.3.4 Sensitive environments. Evaluate 

sensitive environments based on two factors: 
actual contamination and potential 
contamination. Determine which factor 
applies as foUows. 

If no samples meet the criteria for an 
observed release to air and if there is no 
observed release by direct observation, 
consider all sensitive environments located, -
partially or wholly, within the target distance 
limit to be subject to potential contamination. 

If one or more samples meet the criteria for 
an observed release to air or if there is an 
observed release by direct observation, 
determine the most distant location (that is. 
sample location or direct observation 
location) that meets the criteria for an 
observed release: 

• If the most distant location meeting the 
criteria for an observed release is within the 
4-mile target distance hmit-identify the 
distance category from Table 6-15 in which it 
is located: 

-Consider sensitive envirorunents 
located, partially or wholly, anywhere 
within this distance category or 
anywhere within a distance category 
closer to a source at the site as subject 
to actual contamination. 

-Consider all other sensitive 
enviroiunents located, partially or 
wholly, within the target distance limit 
as subject to potential contamination. 

• If the most distant location meeting the 
criteria for an observed release is beyond the 
4-mile large! distance limit identify the 
distance at which it is located; 

-Consider sensitive environments 
located, partially or wholly, anywhere 
within a distance from the sources at 
the site equal to the distance to this 
location to be subject to actual 
contamination and include aU such 
sensitive envirormients in the 
evaluation. 

-Do not include any sensitive 
enviroiunents as subject to potential 
contamination. 

6.3.4:1 Actual contamination. Determine 
those sensitive environments subject lo 
actual contamination (i.e., those located 
partially or wholly within a distance category 
subject to actual contamination). Assign 
value(s) from Table 4-23 (section 4.1.4.3.1.1) 
to each sensitive environment subject to 
actual contamination. 

For those sensitive environments that are 
wetlands, assign an additional valur- from 
Table 6-18. In assigning a value from Table 
6-18, include only those portions of wetlands 
located within distance categories subject to 
actual contamination. If a wetland is located 
partially in a distance category subject to 
actual contamination and partially in one 
subject to potential contamination, then 
solely for purposes of Table 6-18. count the 
portion in the distance category subject to 
po'enlial contamination under the potential 

contamination factor in section 6.3.43. 
Determine the total acreage of wetlands 
vyithirt those distance categories subject to 
actual contamination and assign a value from 
Table 6-18 based on this total acreage. 

Calimlate the actual contaminatioii factor 
value (EIA) as follows: 

EA=WA-(- 2 S, 
i = l 

where: 
'WA=Value assigned from Table 6-18 for 

wetiands in distance categories subject 
tc actuaTcontamihation. 

Si=VBlue(s) assigned from Table 4-23 to 
sensitive enviroimient i. 

n=Number of sensitive environments subject 
to acrual contamination. 

Enter the value assigned in Table 6-1. 

TABLE 6-18.—WETLANDS RATING VALUES 
FOR AIR MIGRATION PATHWAY • 

Where: 

Wetland area (acres) 

Less than 1 
1 to 50 . 
Greatei than 50 to 100 .. 
Greater than 100 to 150., „ 
Greatoi than 150to200 ._ . 
rvpatwf »hi»n ?fin tn .'«yi 
Greatei- than 300 to 4O0 
Greater than 400 to 500 _..-
Greater- than 500 

Assigned 
value 

0 
25 
75 

125 
175 
250 
350 
450 
500 

* Wetlands as defined in 40 CFR section 230.3. 

6.3.43 Potential contamination. 
Determine those sensitive environments 
located, partially or wholly, within the target 
distance Umit that are subject to potential 
contamination. Assign value(s) from Table 
4-23 lo each sensitive environment subject 

to potential contamination. Do not include 
those sensitive environments already coimted 
for Table 4-23 under the actual 
contamination factor. 

For each liistance category subject to 
potential contaminatioa sum the value(s) 
assigned from Table 4-23 to the sensitive 
environments in that distance category. If a 
sensitive environment is located is more than 
one distance category, assign the sensitive 
environment only to that distance category 
having the highest di:''<nce weighting value 
from Table 6-15. 

For those sensitive enviroiunents that are 
wetiands, assign an additional value from 
Table 6-18. In assigning a value from Table 
6-18, include only those portions of wetiands 
located within distance categories subject to 
potential contamination, as specified in 
section 6.3.4.1. Treat the wetiands in each 
separate distance category as separate 
sensitive environments solely for purposes of 
applying Table fr-ia. Determine the total 
acreage of wetlands within eaiiih of these 
distance categories and assign a separate 
value from Table 6-18 for each distance 
category. 

Calculate the potential pontamination 
factor value (EP) as follows: 

1 m 
E P = — 2 (|W,-|-S,]D,) 

10 j = l 

S,= 2 Su 
i = l 

St, = Value(s) assigned from Table 4-23 to 
sensitive environment in distance 
category j . 

n = Number of sensitive environments subject 
to potential contamination. 

W, = Value assigned from Table 6-lB for 
wetland area in distance category j . 

Dj=Distance weight from Table 6-15 for 
distance category j . 

m=Numberof distance categories subject to 
potential contamination. 

If EP is less than 1, do not round it to the 
nearest integer if EP is 1 or more, rotmd to 
the nearest integer. Enter the value assigned 
in Table 6-1. 

6.3.4.3 Calculation of sensitive 
environments factor value. Sum the factor 
values for actual contamination and potential 
contamination. Do not rotmd this sum, 
designated as EB, to the nearest integer. 

Because the pathway score based solely on 
sensitive enviroiunents is limited to a 
maximum of 60, use the value EB to 
determine the value for the sensitive 
en-vironments factor as follows: 

• Multiply the values assigned to 
likelihood of release (LR), waste 
characteristics (WC), and EB. Divide the 
product by 82.500. 

-If the result is 60 or less, assign the 
value EB as the sensitive environments 
factor value. 

-If the result exceeds 60, calculate a 
value EC as follows: 

EC 
(60)(82.500) 

{LR)(WC) 

Assign the value EC as the sensitive 
environments factor value. Do not round 
this value to the nearest integer. 

Enter the value assigned for the sensitive 
environments factor in Table 6-1. 

6.3.5 Colculatian of targets factor 
category value. Sum the nearest individuaL 
population, resources, and sensitive 
environments factor values. Do not round this 
sum to the nearest integer. Assign this sum as 
the targets factor category value. Enter this 
value in Table 6-1. 

6.4 Calculation of air migration pathway 
score. Multiply the values for likelihood of 
release, waste characteristics, and targets, 
and round the product to the nearest integer. 
Then divide by 82,500. Assign the resulting 
value, subject to a maximum value of 100, as 
the air migration pathway score (SJ, Enter 
this score in Table 6-1. 
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7.0 S i tes C o n t a i n i n g R a d i o a c t i v e 

S u b s t a n c e s . 

In ;;eneral, radiciactive substances are 
haza:-dous substances under CERCLA and 
should be considered in HRS scoring. 
Releases of certai:! radioactive substances 
are, however, excluded from the definition of 

"release" in section 101(22) of CERCLA. as 
amended, and should not be considered in 
HRS scoring. 

Evaluate sites containing radioactive 
substances using the instructions specified in 
sections 2 through 6, supplemented by the 
instructions in this section. Those factors 

denoted with a "yes" in Table 7-1 are 
evaluated differently for sites containing 
radioactive substances than for sites 
containing only nonradioactive hazardous 
substances, while those denoted vdth a "no" 
are not evaluated difTerently and are not 
addiessed in this section. 

TABLE 7-1.—HRS FACTORS EVALUATED DIFFERENTLY FOR RADIONUCUDES 

Ground water pjithway Sutus' Surtace water pathway S ta tus ' Soil exposure pathway Status* Air pattiway StatLis* 

L ike l ihood of RiXease 

0&ser,rod Release _ 
Potenlial to Release 

Containment 

Net Precipitation _. 
Depth to Aquiler 
Travel Time 

W.ist« Characte i is t ics 

Toua t ^ 

Mobi l t^ 
Hazanious Wasle Oujnt i ty . . . 

Targets 

Nearesi Well 
Population 
Resomces 
Wellhead Protection / j - ea . 

Ves 
No 
No 

No 
No 
No 

Yes 

No 
Yes 

Yes* 
Y e s " 

No 
No 

L ike l ihood o f Release 

Observed Release 
Potential lo Release 

Overland Flow Contain
ment 
Runoff 
Distance to Surface Water.. 
Flood Frequency._ 
Fkxxl Containment 

Waste Character is t ic* 

Toxicity/Ecotoxicity 

Yes 
N o 
No 

No 
No 
No 
No 

Yes/ 
Yes 

Persistence/Motjility _..! Yes /No 
Bioaccumulation Potential . No 

Hazardous Waste Quantrty....! Yes 

Targets 

Nearest Intake 
Onnking Water Population . . . 
Resources.. . __ 
Sensitive Environments 
Human Food Ctiain Individ

ual. 
I Human Food Cham Popula-

tkjn. 

Yes» 
Y e s * 

No 
Y e s * 
Y e s ' 

Y e s * 

Uke f l hoed Of E x p o s u r * 

Observed Contamination 
AQractiveness/Accessibii i ty-

to Nearby Reskjents 

Area of Contamination . 

Waste Ct iaraeter tst lcs 

Toxicity 

Hazardous Waste Quantity.. 

Ta rye t s 

ReskJent Individual 
ReskJent Population 
Workers 
Resources 
Tarrestnal Sensitive Envirorv 

ments. 

Nea i t y IndivkJual _ 
PopulatkKi Within 1 M i l e . 

Yes 
No 

No 

Yes 

Yes 

Ves* 
Ves* 
No 
No 
No 

No 
No 

LBteKhood o f Release 

Ot>served Release 
Gas Potential to Release 

Gas Containment 

Gas Source Type 
Gas Migration Potential 

Parbcutate Potential to 
Releass 
Particulats Containment. . . . 
Particulate Sourca Type 
Particulate Migratx>n Po
tentiaL 

Waste Charac te r is t i c * 

Toxkaty . . . . _ _. 

Mobility 
Hazardous Wasle Ouanbiy.. 

Ta rye t s 

Nearest Indnndual 
Poputatxjn 
Resources 
Sensitive Environments.. 

Yes 
No 
No 

No 
No 
No 

No 
No 
Nc 

Yes 

No 
Yoii 

Y e s * 
Y e s * 
No 
No 

• factors evaluat€id drtterentty are denoted by "yes" : factors not evaluated differently are denoted by "no . " 
' Cutlorence is i r 'he determination ol Level I and Level II concentratHjns. 

In general, sites containing mixed 
radioactive and otlier hazardous substances 
involve more evaluation than sites containing 
only radionuchdes. For sites containing 
mixed radioactive and other hazardous . 
Bubstctnces, HRS lectors are evaluated based 
on considerations of both the radioactive 
substcjices and the other hazardous 
subsU.nces in order to derive a single set of 
factor values for each factor category in each 
of the four pathway's. Thus. th. HRS score for 
these sites reflects the combined potential 
hazards posed by tioth the radioactive and 
other nazardous substances. 

Sec:ion 7 is organized by factor category. 
similar to sections J through 6. Pathway-
specific differiences in evaluation criteria are 
specified under each factor category, as 
appro Driate. These differences apply largely 
to the soil exposure pathway and to sites 
containing mixed radioactive and other 
hazaiilous substances. All evaluation criteria 
specified in sections 2 through 6 must be met 
e>cep: where modified in section 7. 

7 1 Likelihood of release/likelihood of 
expos jre. Evaluate Ukelihood of release for 
the thiee migration pathways and likelihood 
of exposure for the soil exposure pattiway as 

specified in sections 2 through 6, except: 
estabUsh an observed release and observed 
contamination as specified in section 7.1.1. 
When an observed release cannot be 
estabhshed for a migration pathway, evaluate 
potential to release as specified in section 
7.1.2. When observed contamination cannot 
be estabhshed. do not evaluate the soil 
exposure pathway. 

7.1.1 Observed release/observed 
contamination. For radioactive Substances, 
establish an observed release for each 
migration pathway by demonstrating that the 
site has released a radioactive substance to 
the pathway (or watershed or aquifer, as 
appropriate): estabUsh observed 
contamination for the soil exposure pathway 
as indicated below. Base these 
demonstrations on one or more of the 
following, as appropriate to the pathway 
being evaluated: 

• Direct observation: 
-For each migration pathway, a material 

that contains one or more 
radionuchdes has been seen entering 
the atmosphere, surface water, or 
ground water, as appropriate, or is 
known to have entered ground water 

or surface water through direct 
deposition, or 

-For the surface water migration 
pathway, a source area containing 
radioactive substances has been 
flooded at a time that radioactive 
substances were present and one or 
more radioactive substances were in 
contact virith the flood waters. 

• /inalysis of radionuclide concentrations 
in samples appropriate to the pathway (that 
is, grotmd water, soiL air, surface water, 
benthic or sediment samples): 

-For radionucUdes that occur naturally 
and for radionuchdes that are 
ubiquitous in the environment: 

--Measured concentration (in imils of 
activity, for example, pCi per 
kilogram [pCi/kg], pCi per liter 
[pCi/l), pCi per cubic meter [pCi/ 
m l ) of a given radionuclide in the 
sample are at a level that: 

Equals or exceeds a value 2 
standard deviations above the 
mean site-specific background 
concenlraliori for that 
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radionuclide in that type of 
sample, or 

Exceeds the upper-limit value 
of the range of regional 
backgroimd concentration 
vahies for that specific 
radionuclide in that type of 
sample, 

—Some portion of the incrtiase must be 
attributable to tbe site to establish 
the observed release (or obsei-ved 
contamination), and 

--For the soil exposure pathway only, 
the radionuclide must also be 
present at the sarface or covered by 
2 feet or less of cover material (for 
example, soil) to establish observed 
contamination. 

-For man-made radionuclides virithout 
ubiquitous background concentrations 
in the environment: -

—Measured concentration (in units of 
activity] of a-given radionucUde in 
a sample equals or exceeds the 
sample quantitation limit for that 
specific radionuclide in that tj^ie of 
media and is attributable to the 
site. 

- -However, if the radionuclide 
concentration equais or exceei^ its 
sample quantitation limit but its 
release can also be attributed to 
one or more Belaboring sites, then 
the measured concentration of that 
radionuclide must also equal or 
exceed a value either 2 standard 
deviations aboye the mean 
concentration of that radionuclide 
contributed by those neighboring 
sites or 3 times its background 
concentration, whichever is lower. 

—If the sample quantitation limit 
cannot be established: 

If the sample analysis was 
performed under the EPA 
Contract Laboratory Program, 
use the EPA contract-required 
quantitation limit (CRQL) in 
place of the sample 
quantitation Umit in 
estabhshing an observed 
release (or observed 
contamination). 

If the sample analysis is not 
performed tmder the EPA 
Contract Labatoiy Prtjgram, 
use the detection limit in 
place of the sample 
quantitation limit 

--For the soil exposure pathway only, 
the radionuclide must also be 
present at the surface or covered by 
2 feet or less of cover material (for 
example, soil) to estabUsh obsenred 
contamination. 

• Gamma radiation measurements (applies 
only to observed contanunation for the soil 
exposure pathway): 

-The gamma radiation exposure rate, as 
measured in micoroentgens per hour 
(nR/hr) using a survey instrument held 
1 meter above the ground surface (or 1 
meter away from an abovegroimd 
source), equals or exceeds 2 times the 
site-specific backgroimd gamma 
radiation exposure rate. 

-Some portion of the increase must be 
attributable to the site to establish 
observed contamination. The gamma-
emitting radionuclides do not have to 
be within 2 feet of the surface of the 
source. 

For the three migration pathways, if an 
observed release can be established for tbe 
pathiway (or aquifer or watershed, as 
appropriate), assign the pathway (or aquifer 
or wiatershed] an observed release factor 
value of 550 and proceed to section 7.2. If an 
obscjved release cannot be established, 
assijgn an observed release factor value of 0 
and prt>ceed to section 7.1.2. 

For the soil exposure pathway, if observed 
contamination can be established, assign the 
likelihood of exposure factor for resident 
population a value of 550 if there is an area of 
observed contamination in onejtr more 
locations listed in section 5.1; evaluate the 
likelihood of exposure factor for nearby 
population as specified in section 5.2.1: and 
proceed to section 7.2. If observed 
contamination cannot be established, do not 
evaluate the soil exposure pathway. 

At sites containing mixed radioactive and 
other hazardous substances, evaluate 
observed release (or observed 
contamination) separately for radionuclides 
as described in this section and for other 
hazajdous substances as described in 
sections 2 through 6. 

For the three migration pathways, if an 
obsen-ed release can be established based on 
either radionuclides or other hazardous 
substances, or both, assign the pathway (or 
aquifer or watershed) an observed release 
factor valne of 550 and proceed to section 7.2. 
If an observed-release cannot be established 
based on either radionuclides or other 
hazardous substances, assign an observed 
release factor value of 0 and proceed to 
section 7.1.2. 

For the soil exposure pathway, if observed 
contamination can be established based on 
either radionuclides or other hazardous 
substances, or both, assign the likehhood of 
exposure factor for resident population a 
value of 550 if there is an area of observed 
contamination in one or more locations listed 
in section 5.1: evaluate the likelihood of 
exposure factor for nearby population as 
specified in section 5.2.1: and proceed to 
section 7,2. If observed contamination cannot 
be estabhshed based on either radionuchdes 
or other hazardous substances, do not 
evaluate the soil exposure pathway. 

7.12 Potei.L. • V to release. For the three 
migration pathways, evaluate potential to 
release for sites containing radionudides in 
the same manner as specified for sites 
containing other hazardous substani::es. Base 
the evaluation on the physii»l and chemical 
properties of the radionuclides, not on their 
level of radioactivity. 

For sites containing mixed radioactive and 
other hazardous substances, evaluate 
potential to release considering radionudides 
and other hazardous substances together. 
Evaluate potential to release for each 
migration pathway as specified in sections 3, 
4, or 6, as appropriate. 

7,2 Waste characteristics. For radioactive 
substances, evaluate the human toxicity 
factor, the ecosystem toxidty factor, the 

surface water persistence factor, and the 
hazardous waste quantity factor as specified 
in the following sections. Evaluate all other 
waste characteristic factors as specified in 
sections 2 through 6. 

7.2.1 Human toxicity. For radioactive 
substances, evaluate the human toxicity 
factor as specified below, not as spedfied in 
section 2.4.1.1. 

Assign human toxicity factor values to 
those radionudides available to the pathway 
based on quantitative dose-resptmse 
parameters for cancer risks as foUows; 

• Evaluate radionudides only on the basis 
of carcinogenicity and assign aU 
radionudides to weight-of-evidence category 
A. 

• Assign a human toxicity factor value 
from Table 7-2 to each radionuclide based on 
its slope factor (also referred to as cancer 
potency factor). 

-For each radionudide, use the higher of 
the slope factors for inhalation and 
ingestion to assign the factor value. 

-If only one slope factor Is available for 
the radionudide, use it to assign the 
toxicity factor value. 

-If no slope factor is available for the 
radionudide, assign that radionuclide 
a toxicity factor value of 0 and use 
other radionuclides for which a slope 
factor is available to evaluate the 
pathway. 

• If all radionuclides available to a 
particular pathway are assigned a human 
-toxidty factor value of 0 (that is, no slope 
factor is available for all the radionudides), 
use a default human toxicity factor value of 
1,(XN) as the human toxidty factor value for 
aU radionuchdes available to the pathway. 

At sites containing mixed radioactive and 
other hazardous substances, evaluate the 
toxicity factor separately for the radioactive 
and other hazardous substances and assign 
each a separate toxidty factor value. This 
applies regardless of whether the radioactive 
andother.hazardous substances are 
physically separated, combined chemicaUy, 
or simply mixed together. Assign toxidty 
factor values to the radionudides as specified 
above and to the other bazardoas substances 
as specified io section 2.4.1.1. 

At sites containing mixed radioactive and 
other hazardous substances, if aU 
radionuclides available to a particular 
pathway are assigned a human toxidty factor 
value of 0, use a default human toxidty factor 
value of 1.000 for all those radionudides even 
if nonradioactive hazardous substances 
available to the pathway are assigned human 
toxicity factor values greater than 0. . 
Similarly, if all nonradioactive hazardous 
substances available to the pathway are 
assigned a human toxidty factor value of 0, 
use a default human toxidty factor value of 
100 for all these nonradioactive hazardous 
substance* even if radionudides available to 
the pathway are assigned human toxicity 
factor-values greater than 0. 

7.2J! Ecosystem toxicity. For the surface 
water environmental threat (see sections 4.1.4 
and 4.2.4). assign an ecosystem toxicity factor 
value to radionuclides (alone or combined 
chemically or mixed with other hazardous 
substances) using the same slope factore and 
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procedures spedfied for the human toxidty 
factor in section 7.:..1, except use a default of 
lOO. not 1,000, if all radionuclides eligible to 
be evaluated for ecosystem toxicity receive 
an ecosystem toxicity factor value of 0. 

TAB1.E 7-2.—TOXICITY FACTOR VALUES 

FOR RADIONUCUDES 

Career slope factcr * (SF) (pO)" 

3x 10-"<SF 
3x10- ' £ S F < 3 X 1 0 - " 

S F < 3 x 1 0 - " 
SF not ivailatile for th3 radionuclkle _ 

Assigned 
value 

10,000 
1,000 
100 
0 

• Radonudkle slope factors are estimates of age-
averaged, indnidual kfetime total excess cancer risk 
per pi-zixune of radionuclkle inhaled or ingested. 

At sites containing mixed radioactive and 
other hazardous substances, evaluate the 
ecosystem toxicity lactor separately for the 
radioactive and other hazardous substances 
and assign each a separate ecosystem 
toxicit}' factor valuti. This applies regardless 
of whether the radiciactive and other 
hazardous substances are physicaUy 
separa :ed. combinei chemically, or simply 
mixed together. Assign ecosystem toxidty 
factor values to the radionuclides as specified 
above and to the otlier hazardous substances 
as specified in sections 4.1.4.2.1.1 and 
4.2 4.2 :..!. If all radionuclides available to a 
particular pathway are assigned an 
ecosystem toxicity factor value of 0, use a 
default ecosystem toxicity factor value of 1(X) 
for all these radionudides even if 
noiu^dioactive hazcirdous substances 
available to the patiiway are assigned 
ecosystem toxicity factor values greater than 
0. Si.Tiilarly, if all nonradioactive hazardous 
substances availabl; to the pathway are 
assigned an ecosystem toxidty factor value 
of 0. use a default ecosystem toxicity factor 
val'je of 100 for all t iese nonradioactive 
haiard.jus substances even if radionuclides 
avaiiatle to the patiiway are assigned 
ecosystem toxicity factor values greater than 
0. 

7.2.3 Persistence. For radionuclides, 
eval j£te the surface water persistence factor 
based solely on half-life: do not mclude 
sorptioi to sedimens in the evaluation as is 
dorit for nonradioactive hazardous 
substances Assign ii persistence factor value 
from Table 4-10 (secition 4.1.2.2.1.2) to each 
radio.-n Li elide based on half-life (ti i:) 
cal:u,.ited as follows: 

t , 3 = • 

1-1-1 

r V 

where: 
r=Rati oactive half-life. 
v = VolnUlization half-life. 

If the volatiUzatio:-! half-life cannoi be 
estimated for a radionuclide from available 
data diilete it from the equation. Select the 
portion of Table 4-li3 to use in assigning the 
persistence factor vtilue as specified in 
section 4.1.2.2.1.2. 

At sites containing mixed radioactive and 
other hazardous substances, evaluate the 
persistence factor separately for each 
radionuclide and for each nonradioactive 
hazardous substance, even if the available 
data indicate that they are combined 
chemicaUy. Assign a persistence factor value 
to each radionuclide as spedfied in this 
section and to each nonradioactive 
hazardous substance as specified in section 
4.122.12. When combined chemicaUy, assign 
a single persistence factor value based on the 
higher of the two values assigned 
(mtUvidually) to the radioactive and 
nonradioactive components, 

7.2.4 Selection of substance potentially 
posing greatest hazard. For each migration 
pathway (threat aquifer, or watershed, as 
appropriate), select the radioactive substance 
or nonradioactive hazardous substance that 
potentiaUy poses the greatest hazard based 
on its toxicity factor value, combined with 
the appUcable mobiUty, persistence, and/or 
bioaccumulation (or ecosystem 
bioaccumulation) potential factor values. 
Combine these factor values as specified in 
sections 2, 3, 4, and 6. For the soil exposure 
pathway, base the selection on the toxicity 
factor alone (see sections 2 and 5). 

72.5 Hazardous waste quantity. To 
calculate the hazardous waste quantity factor 
value for sites containing radioactive 
substances, evaluate source hazardous waste 
quantity (see section 2.4.2.1) using only the 
foUowing two measures in the folloMring 
hierarchy (these measures are consistent 
with Tiers A and B for nonradioactive 
hazardous substances in sections 2.4.2.1.1 
and 2.4.2.1.2); 

• RadionucUde c^onstituent quantity (Tier 
A). 

• RacUonudide wastestream quantity (Tier 
B). 

7.2.5.1 Source hazardous waste quantity 
for radionuclides. For each migration 
pathway, assign a source hazardous waste 
quantity value to each source having a 
containment factor value greater than 0 for 
the pathway being evaluated. For the soil 
exposure pathway, assign a source hazardous 
waste quantity value to each area of 
observed contamination, as appUcable to the 
threat being evaluated. AUocate hazardous 
substances and hazardous wastestreams to 
specific sources (or areas of observed 
contamination) as specified in section 2.4.2. 

7.2.5.1.1 Radionuclide constituent 
quantity (Tier A). Evaluate radionuclide 
constituent quantity for each source (or area 
of observed contamination) based on the 
activity content of the radionudides 
allocated to the source (or area of observed 
contamination) as follows: 

• Estimate the net activity content (in 
curies) for the souree (or area of observed 
contamination) based on: 

-Manifests, or 
-Either of the following equations, as 

applicable: 

N = 9.1X10-'(\^ 
n 

i = l 

AC, 

where: 

N = Estimated net activity content 
(in curies) for the source (or 
area of observed 
contamination). 

V=Total volume of material (in 
cnibic yards) in a source (or 
area of observed 
contamination) containing 
radionuclides, 

A C = Activity concentration above 
the respective bacJcground 
concentration (in pCi/g) for 
each radionudide i allocated 
to the source (or area of 
observed contamination). 

n = Number of radionuclides 
aUocated to the source (or 
area of observed 
contamination) above the 
respective badcground 
concentrations. 

N = 3.8X10-"(V) Z AC, 
1 = 1 

ivhere: 
N=Estimated net activity content 

(in curies) for the source (or 
area of observed 
contamination). 

V = Total volume of material fin 
gallons) in a source (or area ol 
observed contamination) 
containing radionucUdes. 

AC) = Activity concentration above 
the respective backgroimd 
concentration (in pCi/1) for 
each radionudide i allocated 
to the source (or area of 
observed contamination), 

n = Number of radionuclides 
allocated to the source (or 
area of observed 
contamination) above the 
respective background 
concenti-ations. 

—Estimate volume for the source (or 
volume for the area of observed 
contamination) based on records or 
measurements. 

—For the soil exposure pathway, in 
estimating the volume for areas of 
observed contamination, do not 
include more than the first 2 feet of 
depth, except for those types of 
areas of observed contamination 
listed in Tier C of Table 5-2 
(section 5.1.2.2), include the entire 
depth, not just that within 2 feet of 
the surface. 

• Convert from curies of radionuclides to 
equivalent pounds of nonradioactive 
hazardous substances by multiplying the 
activity estimate for the source (or area of 
observed contamination) by 1.000. 

• Assign this resulting product as tbe 
radionuclide constituent quantity value for 
the source (or area of observed 
contairination). 

If the radionuclide constituent quantity for 
the source (or area of observed 
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. contamination) is adequately determined 
(that is. the total activity of all radionuclides 
in the source and releases from the source [or 
in the area of observed (xmtaminationj is 
known or is estimated with reasonable 
confidence), do not evaluate the racUonuclide 
wastestream quantity measure in section 
72.5.12. Instead assign radionudide 
wastestream quantity a value of 0 and 
proceed to section 7.2.5.1.3. If the 
radicmudide constituent quantity is not 
adequately determined, assign the souree (or 
area of observed contamination) a value for 
radionucUde constituent quantity based on 
the available data and proceed to section 
7.2.5.1.2. 

7.2.5.1.2 Radionuclide wastestream 
quantity (Tier B). Evaluate radionudide 
wastestream quantity for the 80u.'ce (or area 
of observed contamination) based on the 
activity content of radionucdidie wastestreams 
stloc^ated to the source (or area of observed 
contamination) as follows: 

• Estimate the total volume (in cubic 
yards or In gaUons) of wastestreams 
containing radionudides aUocated to the 
source (or area of observed contamination). 

• Divide the volume in cubic yards by 
0.55 (or the volume in gallons by 110) to 
convert to the activity content expressed in 
terms of equivalent pounds of nonradioactive 
hazardous sabstanc:es. 

• Assign the resulting value as the 
radionuclide wastestream quantity value for 
the source (or area of observed 
contamination). ' 

7.2-5.U Calculation of source hazardous 
waste quantity value for radionuclides. 
Select the higher of the values assigned to the 
source (or area ofobserved contamination) 
for radionuclide cxmstituent quantity and 
radionuclide wastestream quantity. Assign 
this value 88 the source hazardous waste 
quantity value for the source (or area of 
observed contamination). Do not round to th 
nearest integer. 

72.52 Calculation of hazardous waste 
quantity factor value for radionuclides. S'jm 
the source hazardous waste quantity values 
assigned to all sotirces (or areas of observed 
contamination) for the pathway being 
evaluated and round this sum to the nearest 
integer, except if the sum is greater than 0, 
but less than 1. round it to l . Based on this 
\ alue, selecrt a hazardous waste quantify 
factor value for this pathway from Table 2-6 
(section 24.2.2). 

For a migration pathway. If the 
radionuclide constituent quantify is 
adequately determined (see section 7,2.5.1.1) 
for all sources (or all portions of sources and 
releases remaining after a removal action), 
assign the value from Table 2-6 as the 
hazardous waste quantity factor value for the 
pathway. If the radionudide constituent 
quantity is not adequately determined for one 
or more sources (or one or more portions of 
sources or releases remaining after a removal 
acllon), assign a factcr value as follows: 

• It any target for that migration pathway 
IS subject to Level I or Level 11 concentration 
(see section 7,3), assign either the value from 
Table 2-6 or a value of 100, whichever is 
greater, as the hazardous waste quantity 
factor value for that pathway. 

• If none of the targets for that pathway is 
subject to Level 1 or Level D concentrations, 
assign a factor value as foUows: 

-If there has been no removal action, 
assign either the vahie from Table 2-9 
or a value of 10, whichever is greater, 
as the hazardons waste quantity factor 
vahie for that pathway. 

-If there has been a removal action: 
- -Determine values from Table 2-6 

with and without consideration of 
the removal action. 

- -If the value that would be assigned 
from Table 2-6 'without 
consideration of the removal ac:ticm 
would be IM or greater, assign 
either the value from Table 2-6 
with consideration of the removal 
action or a value of 100. whichever 
is greater, as the hazardous waste 
quantity factor value for the 
pathway. 

- - I f the value that would be assigned 
from TaWe 2-6 without 
consideration of the removal ac:tion 
would be less than 100, assign a 
value of 10 as the hazardous waste 
quantity factor value for the 
pathway. 

For the soil exposure pathway, if the 
radionudide constituent quantity is 
adequately determined for all areas of 
observed contamination, assign the value 
from Table 2-6 as the hazardous waste 
quantity factor value. If the radionudide 
constituent quantity is not adequately 
dete:'mined ior one or more areas of observed 
contamination, a s s i ^ either the vahie from 
Table 2-6 or a value of 10, whichever is 
greaier, as the hazardous wasle quantity 
factor value. 

72.52 Calculation of hazardous waste 
quar tity factor value for sites containing 
mixed radioactive and other hazardous 
substances. For eac:h source (or area of 
o'oserved contamination) containing mixed 
radioactive and other hazardous substances, 
calculate two source hazardous waste 
quantity values—one based on radionucUdes 
as specified in sections 7.2.5.1 tiirough 
7.25.1.3 end the other based on the 
nonradioactive hazardous substances as 
specified in sections 24.2.1 through 2.4.2.1.5 
('Jiat Is. detenmne each value as if the other 
type of substance was not present). Sum the 
two values to determine a combmed source 
hazardous waste quantity value for the 
source (or area of observed coniamination). 
Do not ro'ind this value to the nearest integer. 

Use thi., combined source hazardous waste 
quantity value to calculate the hazardous 
wast:e quantity factor value for the pathway 
as specified in section 2.4.2.2, except if either 
the hazardous constituent quantity or the 
radionudide coastituent quantity, or both, 
are not adequately determined for one or 
more sources (or one or more portions of 
sources or releases remaining after a removal 
action) or for one or more areas of observed 
contamination, as applicable, assign the 
value from Table 2-6 or the default value 
aFpl:cable for the pathway, whichever is 
greaier, as the hazardous waste quantity 
f,ictor value for the palhv.-ay. 

7.;) Targets. For radioactive substar.ces 
evaluate the larjets facto' c?'egor\' as 

specified in section 2 3 and sections 3 through 
6. except: establish Level I and Level II 
concentrations at sampling loc^ations as 
spedfied in secticms 72.1 and 7 2 2 . 

For aU pathways (and threats), use the 
same target distance limits for sites 
c:ontaining radioactive substances as ts 
specified in sections 3 through 6 for sites 
containing nonradioactive hazardous 
substances. At sites cxintaining mixed 
radioactive and other hazardous substahces, 
include all sources (or areas of observed 
contamination) at the site in identifying the 
applicable targets for the pathway. 

72.1 Level af contamination at a 
sampling location. Determine whether Level I 
or Level 0 concentrations apply at a sampling 
location (and thus to the associated targets) 
as follows: 

• Select the benchmarks from section 7 2 2 
applicable to the pathway (or threat) being 
evaluated. 

• Compare the concentrations of 
radionuclides in the sample (or comparable 
samples] to their benchniark concentrations 
for the pathway (or threat] as specified in 
section 7.3.2. Treat comparable samples as 
spedfied in section 2,5.1. 

• Determine which level appUes based on 
this comparison. 

• If none of the radionudides eligible to be 
evaluated for the sampling Icx^tion have an 
appUc:abie benchmark, assign Level II to the 
actual contamination at that sampling 
loc:ation for the pathway (or threat). 

• In making the comparison, consider oniy 
those samples, and only those radionuclides 
in the sample, that meet tbe criteria for an 
observed release (or observed 
contamination) for the pathway, except: 
tissue samples from aquatic human looA 
chain organisms may also be used for the 
human food c:hain threat of the surface water 
pathway as specnfied in sec^tioos 4.1.3.3 and 
422.3. 

7 2 2 Comparison to benchmarks. Use the 
following media spedfic benchmarks 
(expressed in activity units, for example. pCi/ 
I for water, pCi.'kg for soil and for aquatic 
human food chain organisins. and pCi/m' for 
air) for making the cxmiparisons for the 
indicated pathway (or threat): 

• Maximum Contaminant Levels (MCLs)— 
ground water migration pathway and 
drinking water threat in surface water 
migration pathway. 

• Uranium Mill Tailings Radiation Control 
Acl (UMTRCA) standards—soil exporjre 
pathway only. 

• Screening concentration for cancer 
corresponding to that concentration that 
corresponds to the 10'* individual cancer risk 
for inhalation exposures (air migration 
pathwayf-or for oral exposures (ground water 
migration pathway; drinking water or human 
food chain threats in surface water migration 
pathway; and soil exposure pathway). 

-For the soil exposure pathway, include 
two sc:reening concentrations for 
c:ancer—one for ingestion of surface 
materials and one for external 
radiation exposures from gamiT-,a-
emltting radionuclides in surface 
materials 
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Select the benchm£irk(s] applicable to the 
pathway (or threat) being evaluated. 
Compare the concentration of each 
.radlonuc:lide from the sampling location to its 
benchmark concentra.tion(s) for that pathway 
(or threat). Use only those samples and only 
those radionucUdes in the sample that meet 
the criteria for an observed release (or 
observed contamination) for the pathway, 
except tissue samples from aquatic human 
food chain organisms may be used as 
specified in secticms 4.1.3.3 and 4.2.3.3. If the 
concentiation of any applicable racUonuclide 
from an]' sample equals or exceeds its 
benchmark concentration, ccmsider the 
sampling location to l>e subject to Level I 
concentiations for that pathway (or threat). If 
more then one bench:nark applies to the 
radionuclide, assign I.evel I if the 
radionudide concenb-ation equals or exceeds 
the lowest applicable benchmark 
concentiation. In addition, for the soil 
exposure pathway, assign Level I 
concentrations at the sampling location if 
measured gamma radiation exposure rates 
equal or exceed 2 times the bacJcground level 
(see seciion 7.1.1). 

If no ricUonucUde incUviduaUy equals or 
exceed,! its benchmaik concentration, but 

more than one radionucUde either meets the 
criteria for an observed release (or observed 
contamination) for the sample or is eligible to 
be evaluated for a tissue sample (see sections 
4.1.32 and 4.222). calculate a value for index 
I for these radionudides as specified in 
section 2.5.Z If I equals or exceeds 1, assign 
Level I to the sampling location. If I is less 
than 1, assign Level IL 

At sites containing mixed radioactive and 
other hazardous substances. estabUsh the 
level of contamination for each sampling 
location considering radioactive substances 
and nonradioactive hazardous substances 
separately. Compare the concentration of 
each radionudide and each nonradioactive 
hazardous substance from the sampling 
location to its respective benchmark 
cx>ncentration(s). Use only those samples and 
only those substances in the sample that 
meet the caiteria for an observed release (or 
observed contamination) for the pathway 
except tissue samples from aquatic human 
food c:hain organisms may be used as 
specified in sections 4.1.3.3 and 4.2.3.3. If the 
concentration of one or more appUcable 
racUonucUdes or other hazardous substances 
from any sample equals or exceeds its 
benchmark concentration, consider the 

sampling location to be subject to Level I 
concenlrations. If more than one benchmark 
appUes to a racUonudide or other hazardous 
substance, assign Level I if the concentration 
of the radionudide or other hazardous 
substance equals or exceeds its lowest 
appUcable benchmark concentration. 

If no radionucUde or other hazardous 
substar.c:e indi\'iduaUy exceed a benchmark 
concenijation. but more than one 
radionudide or other hazardous substance 
either meets the criteria for an observed 
release (or observed contamination) for the 
sample or is eligible to be evaluated for a 
tissue sample. calciUate an index I for both 
types of substances as spedfied in section 
Z52. Sum the index I values for the two types 
of subs':ances. If the value, individually or 
combinecL equals or exceeds 1, assign Level I 
to the sample location. If it is less than 1, 
calcula te an index J for the nonradioactive 
hazardous substances as specified in section 
2.5.2. If I equals or exceeds 1. assign Level I to 
the san-ipling locatioa If J is less than 1, 
assign l^vel IL 
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